This figure "figl.jpg" is available in "jpg" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig2.jpg" is available in "jpg" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig3.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig4.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig5.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig6a.jpg" is available in "jpg" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig6b.jpg" is available in "jpg" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig6c.jpg" is available in "jpg" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig6d.jpg" is available in "jpg" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig7a.jpg" is available in "jpg" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig7b.jpg" is available in "jpg" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig8a.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig8b.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig8c.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig8d.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig8e.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig8f.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig8g.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig8h.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig8i.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "fig9.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "figl0.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



This figure "figll.gif" is available in "gif" format from: 



http://arXiv.org/ps/astro-ph/9901332vl 



The Extragalactic Distance Scale Key Project XVIII. 
The Discovery of Cepheids and a New Distance to NGC 4535 
Using the Hubble Space Telescope^ 

L.M. Macri 1 , J. P. Huchra 1 , P.B. Stetson 2 , N.A. Silbermann 3 , W.L. Freedman 4 , 
R.C. Kennicutt 5 , J.R. Mould 6 , B.F. Madore 3 , F. Bresolin 7 , L. Ferrarese 8 , H.C. Ford 9 , 
J.A. Graham 10 , B.K. Gibson 11 , M. Han 12 , P. Harding 5 , R.J. Hill 13 , J.G. Hoessel 14 , 
S.M.G. Hughes 15 , D.D. Kelson 10 , G.D. Illingworth 16 , R.L. Phelps 3 , C.F. Prosser 17 *, 
D.M. Rawson 6 *, A. Saha 18 *, S. Sakai 17 & A. Turner 5 

1 Harvard-Smithsonian Center for Astrophysics, Cambridge, MA 02138, USA 

2 Dominion Astrophysical Observatory, Victoria, BC V8X 4M6, Canada 

3 IPAC, California Institute of Technology, Pasadena, CA 91125, USA 

4 Carnegie Observatories, Pasadena, CA 91101, USA 

5 Steward Observatory, University of Arizona, Tucson, AZ 85721, USA 

6 MSSSO, Australian National University, Weston Creek, ACT 2611, Australia 

7 European Southern Observatory, Garching b. Miinchen, D-85478, Germany 

8 Department of Astronomy, California Institute of Technology, Pasadena, CA 91125, USA 

9 John Hopkins University and Space Telescope Institute, Baltimore, MD 21218, USA 

10 DTM, Carnegie Institution of Washington, Washington, DC 20015, USA 

11 CAS A, University of Colorado, Boulder, CO 80309, USA 

12 Avanti Corporation, Fremont, CA 94538, USA 

13 University of Wisconsin, Madison, WI, 53706, USA 

14 Lab. for Astronomy and Solar Physics, NASA GSFC, Greenbelt, MD 20771, USA 
15 Institute of Astronomy, Unversity of Cambridge, Cambridge CB3 0HA, UK 
16 Lick Observatory, University of California, Santa Cruz, CA 95064, USA 
17 National Optical Astronomy Observatories, Tucson, AZ 85726, USA 
18 Space Telescope Science Institute, Baltimore, MD 21218, USA 

^Based on observations with the NASA/ESA Hubble Space Telescope, obtained at the Space 
Telescope Science Institute, operated by AURA, Inc. under NASA contract No. NAS5-26555. 
* Deceased 

^Current address: National Optical Astronomy Observatories, Tucson, AZ 85726, USA 



- 2 - 



Received ; accepted 



- 3- 
ABSTRACT 

We report on the discovery of Cepheids in the Virgo spiral galaxy NGC4535, 
based on observations made with the Wide Field and Planetary Camera 2 on 
board the Hubble Space Telescope. NGC4535 is one of 18 galaxies observed as a 
part of The HST Key Project on the Extragalactic Distance Scale, which aims 
to measure the Hubble constant to 10% accuracy. NGC4535 was observed over 
13 epochs using the F555W filter, and over 9 epochs using the F814W filter. 
The HST F555W and F814W data were transformed to the Johnson V and 
Kron-Cousins / magnitude systems, respectively. Photometry was performed 
using two independent programs, DoPHOT and DAOPHOT Il/ALLFRAME. 

Period-luminosity relations in the V and / bands were constructed using 
39 high-quality Cepheids present in our set of 50 variable candidates. We 
obtain a distance modulus of 31.02 ± 0.26 mag, corresponding to a distance of 
16.0±1.9 Mpc. Our distance estimate is based on values of = 18.50±0.10 mag 
and E(V-I) = 0.13 mag for the distance modulus and reddening of the LMC, 
respectively. 

Subject headings: Cepheids — distance scale — galaxies: individual (NGC4535) 
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1. Introduction 

The Hubble Space Telescope Key Project on the Extragalactic Distance Scale 
( Kcnnicutt, Freedman fc Mould 1995|) , aims to measure the Hubble constant to an accuracy 
of 10%. This is to be achieved by obtaining distances based on Cepheid variable stars to 
eighteen different galaxies, which will provide a firm basis for the calibration of several 
secondary distance indicators: the Tully-Fisher relation, surface brightness fluctuations, 
the planetary nebula luminosity function, the globular cluster luminosity function, type II 
supernova expanding photospheres, and type la supernova peak magnitudes (see |Jacoby et 
al. 1992 for a review of these methods). 



This paper presents the discovery of 50 Cepheids and a distance determination to 
NGC4535. NGC4535 is located at a = 12 h 34 m 20 s , 5 = +08° 11' 54" (J2000.0), about 
1°8 from NGC4472, the brightest galaxy in the Virgo cluster and the center of the Virgo 
S cloud. Its morphological classification is SAB(s)c I/I-II ( |de Vaucouleurs et al. 1991 ) or 



SB(s)c 1.3 ( (Sandage fc Tammann 198 ID and its inclination angle is 47° (|de Vaucouleurs et 



|al. 1991|) , making it a suitable calibrator of the Tully-Fisher relation. Previous estimates of 
the distance modulus to this galaxy include 32.27±0.16 mag (based on angular diameters of 
high-luminosity field spiral galaxies, Sandage 1993|) , 30.75 ± 0.2 mag (based on multi-band 



Tully-Fisher studies of the Virgo and Ursa Major clusters, |Pierce fc Tulty 1988|) and 



30.46 ± 0.5 mag (based on corrected isophotal diameters, total magnitudes, and corrected 
luminosity indexes, |de Vaucouleurs 1979| ). 

We describe the observations and preliminary reductions in §2. The photometry and 
calibration of the instrumental magnitudes are discussed in §3. The search for Cepheids and 
the resulting set of variables are described in §4. Period-luminosity relations and distance 
moduli are presented and discussed in §5. A discussion of the distance to the Virgo Cluster 
is presented in §6, and our conclusions are given in §7. 
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2. Observations and Reductions 

2.1. Observations 

NGC4535 was observed by the Wide Field and Planetary Camera 2 (WFPC2) 
( Purrows et al. 1994| ) on board HST on twelve epochs between 1996 May 24 and August 
7. The observations were performed using the F555W (approximately Johnson V) and the 
F814W (approximately Kron-Cousins /) filters. Eight of the epochs contained one hour of 
F555W data (3 x 1200 s images) and 3900 s of F814W data (3 x 1300s images) each, while 
the other four consisted of 5000 s of F555W data (2 x 1200 s + 2 x 1300 s images) each. A 
dithering pattern was applied between epochs in order to increase the sampling of the 
PSF. A pre-visit observation was performed on 1994 June 9, returning one hour of data 
in each filter. The aim of this early observation was to provide a long-baseline epoch to 
reduce aliasing effects for the longest-period Cepheids. All observations were made with the 
telescope guiding in fine lock with a stability of approximately 3 mas. The gain and readout 
noise were 7 e~/DN and 7 e~, respectively. The CCD was operated at a temperature of 
-88° C for all observations. A log of the observations is presented in Table 1. A V-band 
image of NGC4535 (obtained at the Whipple Observatory 1.2-m telescope) is shown in 
Figure 1 with the WFPC2 mosaic overlaid at the correct scale and orientation. This mosaic 
is shown in greater detail in Figure 2. 

This data set is slightly different from the standard set obtained for other Key Project 
galaxies. The 1994 data were obtained at a roll angle of 293°, while the 1996 observations 
were performed at an angle of 288°. This group of images shows a steady rise of the 
background level (from 95 DN to 210 DN in the PC chip), due to a continued decrease 
of the solar angle from 120° to 50°. Lastly, a safing event prevented the next-to-last 
observation from being performed at its scheduled time and therefore slightly disrupted 
the intended sampling. Generally, these differences do not impact our ability to find and 
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measure Cepheids. 

The sampling strategy, as discussed by Freedman et al. (1994), has been designed 
specifically for the Key Project with the purpose of maximising the probability of detecting 
Cepheids with periods ranging from 10 to 75 days. It follows a power-law distribution in 
time which provides an optimum sampling of the light curves of Cepheids in this period 
range and reduces the risk of aliased detections. Figure 3 shows the sampling variance for 
the y-band observations. Lower values of variance (towards the top of the plot) indicate 
more uniform phase coverage and higher probabilities of detection, while higher values of 
variance indicate less uniform phase coverage and correspondingly lower probabilities of 
detection. 



2.2. Data Reductions 

The HST data have been calibrated using the pipeline processing at the Space 
Telescope Institute (STScI). The full reduction procedure ( [Holtzman et al. 1995a| ) consists 
of: a correction of A/D conversion errors, the subtraction of a bias level for each chip, the 
subtraction of a superbias frame, the subtraction of a dark frame, a correction for shutter 
shading, and a division by a flat field. The names of the STScI reference files used for 
this calibration are listed in the notes to Table 1. Furthermore, each of the frames was 
corrected for vignetting and geometrical distortions in the WFPC2 optics (the latter was 
done using files kindly provided by J. Holtzman). Lastly, the images were multiplied by 
four and converted to two-byte integers, to reduce disk usage and allow image compression. 
This conversion led to an effective readout noise of 4 DN and a gain of 1.75e~/DN. 

No correction for charge transfer inefficiency was applied since CTI affects images with 
backgrounds lower than 30e~ (Holtzman et al. 1995b) and our data always exceeded this 
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value. Similarly, the observations of Leo I, NGC 2419 and Pal 4 used at various stages 
of the DoPHOT and ALLFRAME reductions have high background levels and are not 
affected by CTI. Following Hill et al. (1998), we use the zeropoints of the WFPC2 which 
are appropriate for observations with long exposure times and high background levels. A 
more complete description of the calibration steps can be found in Hill et al. (1998) and 
Stetson et al. (1998). 



3. Photometry and Calibration 

3.1. Photometric Reductions 

Photometry of NGC 4535 was performed using two independent programs: a version 
of DoPHOT QSchechter, Mateo fc Saha 1993; ) modified to deal with HST WFPC2 data 
( |Saha et al. 1996a|) , and DAOPHOT II/ALLFRAME ( (Stetson 1994]) . The reader is referred 



to those respective publications for a detailed description of each program, and to Stetson 
et al. (1998) for comprehensive overviews of the DoPHOT and ALLFRAME reduction 
strategies. The motivation for the use of two independent programs is that each one 
performs photometry using independent techniques, and a comparison of results yields a 
fundamental check on the validity of the software and the photometry. This provides a 
powerful tool for detecting the presence of errors and biases which might go undetected if 
only one program were used. 



3.2. Calibration 



The calibration of photometry for NGC 4535 involves the transformation of F555W 
and F814W magnitudes into the standard system (Johnson V and Kron-Cousins I). This 
is done via the following equations, based on Equation (8) of Holtzman et al. (1995b): 



- 8- 



V = F555W + T 1)F555W {V-I)+T 2>F555W {V-I) 2 + Z F555W + 2.5logGRi (1) 
/ = F8UW + T 1)F81iW {V-I)+T 2>F81iW {V- I) 2 + Z F8UW + 2.5\ogGR l (2) 

where F555W and F814W are — 2.51og(DN s _1 ), the various T coefficients are the color 
term transformations, the Z terms are the zeropoint coefficients, and the GRi terms correct 
for changes in the gain state of the camera from 14 e~/DN for the calibration data to 
7 e~/DN for the NGC4535 observations. The gain ratio terms (from |Holtzman et al. 1995b| ) 
are 1.987, 2.003, 2.006 and 1.955 for the PCI, WF2, WF3 and WF4 chips, respectively, and 
have uncertainties of order 1%. 

The DoPHOT and ALLFRAME transformations from the instrumental to the standard 
system are slightly different, because the DoPHOT zeropoints are based on the "ground 
system" while the ALLFRAME zeropoints are based on the "flight system." Therefore, 
the Ti terms used in the DoPHOT transformation are those from Table 3 of Holtzman 
et al. (1995b) {T hF555W = -0.045 ± 0.003, T hFS uw = -0.067 ± 0.003) whereas the T x 
terms used in the ALLFRAME transformation are those from Table 7 of the same paper 
(Ti,F555W = -0.052 ± 0.007,Ti iF8 i 41 y = -0.062 ± 0.009). The T 2 terms are identical in both 
systems (T 2 ^ F555 w = 0.027 ± 0.002, T 2tF suw — 

0.025 ±0.002). 

3.3. Comparison of DoPHOT and ALLFRAME Photometry 

A comparison of the DoPHOT and ALLFRAME photometric systems was 
conducted for all chip/filter combinations using a visually-selected subset of stars having 
no bright neighbours within five pixels. Their coordinates (obtained using IRAF's 
stsdas.hst_calib.wfpc. metric) and V and / DoPHOT and ALLFRAME magnitudes are 
listed in Tables A3-A6 for future comparisons of our photometry with other observations 
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of NGC 4535. Figure 4 shows plots of Amag (DoPHOT-ALLFRAME) versus DoPHOT 
magnitude for these stars. The mean offsets between the two photometric systems for each 
chip and filter combination are listed in Table A2. Based on our results, we estimate a 
photometric uncertainty of ±0.04 mag in both bands for bright (m < 24 mag), isolated 
stars. 

4. Identification of Cepheid Candidates 

4.1. Search for Cepheids 

The search for Cepheid variables using the DoPHOT and ALLFRAME data was 
carried out in three steps. The first step was a classification of all objects as either variable 
or non-variable. The second step consisted of a periodicity test of the variables and a 
preliminary determination of periods. These two steps are described in detail in Stetson et 
al. 1998 and will not be repeated here. The third step involved the use of template-fitting 
procedures ( (Stetson 19961 ) to identify those periodic variables that had Cepheid-like light 
curves, refine their periods and calculate mean magnitudes. 

In general, observations of Cepheids with HST suffer from sparse sampling and coverage 
of the phased lightcurve. Therefore, the adopted approach for the determination of mean 
magnitudes is the use of template-fitting procedures. All the V and I data points of each 
variable were fit to a light curve template, described in detail by Stetson (1996). The 
V-band template is a five-term Fourier expansion, while the /-band uses four terms. The 
templates were derived from a sample of 114 Milky Way and Magellanic Cepheids with 
periods between 7 and 100 days. The template-fitting procedure refined the period estimates 
and calculated their uncertainties. Furthermore, it performed a numerical integration of the 
fitted light curves to calculate mean V and / magnitudes and their uncertainties. 
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4.2. The Cepheids Found in NGC 4535 

The DoPHOT and ALLFRAME variable searches produced a total of 50 Cepheid 
candidates (identified as C01-C50 in order of descending period). Table 2 lists, for each 
candidate, its identification number, the chip in which it is found, its J2000.0 coordinates 
(obtained with IRAF's stsdas .hst_calib .wfpc .metric) and a quality grade. The quality 
grade was independently determined by five of us, who graded each candidate on a scale of 
1 (perfect) to 4 (very poor) on three aspects: the DoPHOT light curves, the ALLFRAME 
light curves, and the degree of crowding in the vicinity of each star. Only those stars with a 
quality grade less than or equal to 2.0 were used in the final fits, and they are marked with 
an asterisk next to their IDs; there are 39 such candidates in our set. Table 3 lists, for each 
candidate, the DoPHOT and ALLFRAME periods and mean magnitudes for the V and / 
bands. 

A comparison of the DoPHOT and ALLFRAME mean V and I Cepheid magnitudes 
for variables in each of the four chips is presented in Figure 5. The mean offsets and rms 
dispersions are listed in Table A2. While the small number of variables in the PCI and 
WF2 may not allow a good determination of the offsets in those chips, the Cepheids in the 
WF3 and WF4 chips indicate an agreement in the mean of about 0.05 mag between the 
photometry programs. However, the distributions become asymmetric as we go towards 
fainter magnitudes (clearly seen in the case of of the WF3 chip) and magnitude differences 
grow to 0.15-0.3 mag. This phenomenon has been seen in many of the galaxies studied in 
this project, and artificial star tests ( [Ferrarese et al. 1999| ) are being conducted to try to 
understand its origin. 

The Cepheids are identified in the field of each of the WFPC2 chips in Figures 6a-d. 
Finding charts for each of the stars are displayed in Figures 7a-b; the charts encompass a 50 
by 50 pixel area around each variable (i.e., 5" x 5" for the WF and 2"15x2"15 for the PC). 
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FhhhW and F814W light curves based on the DoPHOT data are presented in Figures 8a-i. 

The individual photometric measurements are listed in Tables A7 and A8 for DoPHOT 
F555W- and F814W-band data, and in Tables A9 and A10 for ALLFRAME V- and J-band 
data, respectively (for those epochs without F814W data, the ALLFRAME transformation 
to the standard system was carried out by assuming a V—I= color). 

5. Period-Luminosity Relations and Distance Moduli 

5.1. Methodology 

The method used to derive V- and /-band apparent distance moduli is the same 
one that was used in other papers in this series. The period-luminosity relations of LMC 
Cepheids (Madore & Freedman 1991) are scaled to an assumed true distance modulus 
of 

Mo,lmc — 18.50±0.10 mag (total uncertainty) and corrected for an estimated average 
line-of-sight reddening of E( V-I)lmc — 0.13 mag ( |Bessell 1991|) . 

The period-luminosity relations are: 

M v = -2.76(±0.11) [logP(d) - 1.0] -4.16(±0.05), (3) 
Mi = -3.06(±0.07) [logP (d) - 1.0] - 4.87(±0.03). (4) 

In fitting the data from NGC4535, we follow the procedure given in Freedman et 
al. (1994). We fix the slope to that given in the above equations and obtain the zeropoint by 
minimizing the unweighted rms dispersion. By using the slopes given above, we minimize 
any bias that would arise from incompleteness at faint magnitudes in the NGC 4535 data 
set. 

The magnitude shifts resulting from this method are converted to V- and J-band 
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apparent distance moduli by substracting the magnitude zeropoints of Equations (5) and (6) 
and extrapolating to logP = 0. A reddening correction due to the presence of interstellar 
dust must be applied in order to obtain the true distance modulus (see [Madore fc Freedman 



1991| for a complete description of this correction). In determining the reddening-corrected 



true modulus, a reddening-corrected magnitude W = V - 2.45( V-I) is calculated for each 
Cepheid and differenced against the absolutely calibrated version of the W — log P relation 
(see IMadore 1982] for details). 



5.2. Results 

A subset of high-quality Cepheids (quality grade less than or equal to 2.0) were selected 
for P-L fitting; there are 39 such stars in the data set. P-L relations in the V and I bands are 
plotted in Figures 9 and 10 for DoPHOT and ALLFRAME data, respectively. Filled circles 
are used to plot the Cepheids in the selected subset, while the remainder are represented 
by open circles. Figure 11 shows the location of all Cepheids in a color-magnitude diagram 
of NGC4535 stars, using the same plotting scheme. 

The fits to the P-L relations resulted in V- and J-band apparent distance moduli of 
31.25 ± 0.04 mag and 31.15 ± 0.04 mag for the DoPHOT data and 31.30 ± 0.05 mag and 
31.19 ± 0.04 mag for the ALLFRAME data (all of the uncertainties quoted here are fitting 
errors only). Assuming a mean LMC reddening of E(V-I) = 0.13 mag, we obtain mean 
reddening values of E( V-I) = 0.10 ± 0.02 mag and 0.11 ± 0.02 mag for the DoPHOT and 
ALLFRAME data, respectively. 

The apparent distance moduli were combined to obtain true distance moduli of 31.01 ± 
0.05 (random) ±0.26 (systematic) mag and 31.03 ±0.05 (random) ±0.26 (systematic) mag, 
corresponding to distances of 15.9 ± 0.4 (random) ± 1.9 (systematic) Mpc and 
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16.1 ± 0.4 (random) ± 1.9 (systematic) Mpc, for the DoPHOT and ALLFRAME 
data, respectively. If the complete set of 50 Cepheid candidates is used, the DoPHOT 
distance modulus changes by —0.03 mag and the ALLFRAME distance modulus changes 
by —0.01 mag. 



5.3. Error Budget 

The error bugdet for our distance determination is summarized in Table 4, and explained 
in greater detail here. The first source of uncertainty is related to the LMC Cepheid P-L 
relations. The largest contribution to this uncertainty comes from the uncertainty in the 



distance modulus of the LMC; recent estimates range from 18.22 ± 0.13 mag flUdalski et 



aL 1998|) to 18.70 ± 0.10 mag (|Feast fc Catchpole 1997|) . In keeping with other papers in 



this series, we adopt ±0.10 mag as a likely value for the 1 — o uncertainty in the distance 
modulus. The other two (minor) contributions to our first uncertainty come from the 
zeropoint uncertainties of the Madore & Freedman (1991) V- (±0.05 mag) and /-band 
(±0.03 mag) P-L relations. These two sources of uncertainty will be reduced even further in 
the near future, once the improved LMC P-L relations of Sebo et al. (1999) are published, 
but the largest uncertainty, that of the LMC distance, will probably be with us for some 
time to come. Combining these three sources of error in quadrature, we arrive at the total 
uncertainty for the absolute calibration of the Cepheid P-L relation of ±0.12 mag. We 
characterize this uncertainty as "systematic," since it applies to all galaxies studied in 
this project. Any change in the value or the uncertainty for the LMC distance or the P-L 
zeropoints will affect the derived value and uncertainty for the Hubble constant directly. 

Our second source of uncertainity is related to the absolute photometric calibration 
of WFPC2. We have estimated the total uncertaintity in the transformations from the 
instrumental to the standard system to be ±0.05 mag in each filter; this includes the 
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uncertainties in the characterization of the zeropoints, the color transformations, the 
camera gain ratios, and the effects of CTE. Since our reddening-free distance modulus is 
calculated using the difference between the V and / apparent distance moduli, the errors 
must be added in quadrature and multiplied by the reddening factor, resulting in a total 
error of ±0.15 mag. We characterize this uncertainty as "systematic," since any changes in 
WFPC2 zeropoints will translate directly into changes in all our distance moduli and the 
derived value of the Hubble constant. The recent work of Stetson (1999) will help lower the 
uncertainties in the zeropoints and thus reduce this particular source of error. 

Our third source of uncertainty is related to the P-L fits of the NGC4535 set of 
variables. Here we have taken the rms dispersions of our P-L relations and divided them 
by the square root of N — 1, where N = 39 is the number of variables used in the fit. The 
two errors (±0.05 mag and ±0.04 mag, respectively) are partially correlated due to the 
intrinsic width of the P-L relation, and therefore the total uncertainty is ±0.05 mag. We 
label this uncertainty as "random," because it could be further reduced if we had found 
more Cepheids in the galaxy. 

The last and perhaps most important source of uncertainty is related to the effect of 
metallicity on the Cepheid P-L relations. The LMC and NGC4535 have quite different 
metallicities, [O/H] c± —0.4 ( [Kennicutt et al. 1998|) for the former and [0/H] ~ 0.3 



( [Kennicutt et al. 1999| ) for the latter. The recent estimate ( [Kennicutt et al. 1998|) of the 
metallicity dependence of Cepheid absolute magnitudes, jvi — —0.24 ± 0.16 mag/dex, 
implies a correction to the distance modulus of ±0.17 ±0.11 mag. However, other 
determinations of the metallicity effect yield coefficients closer to —0.4 mag/dex (Sasselov 
et al. 1997, Kochanek 1997, Storm, Carney & Fry 1999) in which case the size of the 
correction would be ~ 0.3 mag. This is also a "systematic" uncertainty because such a 
metallicity effect will change (by different amounts, based on individual metallicities) the 
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distances to all our galaxies. We do not apply the correction to our distance modulus to 
be consistent with previous papers in this series. Therefore, we combine the correction 
factor of +0.17 mag in quadrature with the other systematic errors to arrive at a total 
"systematic" error of ±0.26 mag. This is combined in quadrature with the "random" error 
of ±0.05 mag to arrive at a total uncertainty for the distance modulus of ±0.26 mag. 



6. Discussion 

There are now Cepheid-based distances to seven galaxies located within ten degrees of 
the luminosity-weighted center of the Virgo Cluster. Table 5 lists those distances, for which 
the straight average yields a mean cluster distance of 17.3 ± 3.4 Mpc. If we exclude the 



galaxy with the lowest distance (NGC4571, Pierce et al. 1994]) and the one with the highest 



distance (NGC4639, |Saha et al. 1997|) , the average distance becomes 16.2 ± 0.2 Mpc. This 
result could indicate a nearby and compact Virgo Cluster core or it could point towards 
a selection bias which tends to favor well- resolved galaxies (i.e., those located on the near 
side of the cluster) for Cepheid searches. 

There is additional evidence that supports the case for the short distance to the cluster 
core. Bohringer et al. (1997) analyzed the ROSAT isophotes of the cluster as well as 21-cm 
maps of twenty-three cluster spirals (produced by |Cayatte et al. 1990]) and found evidence 



of ram-pressure stripping in NGC4501 (for which no Cepheid distance is available) and 
NGC4548 (for which |Graham et al. 1998| recently derived a distance of 16 ± 2 Mpc). 



Bohringer et al. combined the x-ray and 21-cm data to derive a line-of-sight distance 
difference between M87 and NGC4548 of 0-2 Mpc. This would place M87 at a distance 
of 14-16 Mpc, since NGC4548 is falling in from behind the cluster as evidenced by its 
low recession velocity and the shape of its 21-cm isophotes flCayatte et al. 1990|) . Such a 
distance for M87 would be in good agreement with Jacoby et al. (1990), who placed the 
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Virgo Cluster core at 14.7 ± 1 Mpc and with the results of Harris et al. (1998) who give a 
Virgo distance of 15.7 ± 1.5 Mpc. A Cepheid distance to NGC4501 would be very helpful 
to tighten the constraint on the M87 distance. 



7. Conclusions 

We have discovered a total of 50 Cepheid variable candidates in the SAB(s)c spiral 
galaxy NGC 4535, which is a member of the Virgo Cluster. We have fitted standard V- 
and /-band period-luminosity relations to a subset of the candidates and have obtained 
very similar results from our ALLFRAME and DoPHOT analysis: a distance modulus 
of 31.02 ± 0.26 mag, corresponding to a distance of 16.0 ± 1.9 Mpc, and a reddening of 
E(l / -/)=0.11 ± 0.02 mag. Our distance measurement is in good agreement with other 
distance determinations of spirals in the Virgo Cluster. 
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Figure Captions 



Figure 1: - A V-band wide-field image of NGC4535, obtained at the Whipple Observatory 
1.2-m telescope, with the WFPC2 mosaic overlaid at its scale and orientation (see Figure 2) 

Figure 2.- A mosaic of WFPC2 images of NGC4535. Images of each chip showing the 
location of the variables can be found in Figures 6a-d. 

Figure 3.- Sampling variance for the V-band observations. The higher variance points 
(bottom of the plot) indicate periods at which the phase coverage is less uniform, and a 
corresponding decrease in the probability of detection. Due to the power-law distribution in 
time of the observations, an enhanced performance in the detection of variables is obtained. 

Figure 4.- A comparison of the DoPHOT and ALLFRAME V and / mean magnitudes for 
bright and fairly isolated stars present in each chip. Filled and open circles represent V and 
/ magnitudes, respectively. The mean offsets and rms deviations are listed in Table A2. 

Figure 5.- A comparison of the DoPHOT and ALLFRAME V and / mean magnitudes for 
Cepheids in each chip. Filled and open circles represent V and / magnitudes. The mean 
offsets and rms deviations are listed in Table A2. 

Figures 6a-d.- V-band images of the four WFPC2 chips. The circles indicate the position 
of each of the Cepheids, labelled as in Table 2. Each of the images is oriented such that the 
bottom left corner has the pixel coordinates (0,0) in each image. 

Figures 7a-b.- Finding charts for all the Cepheids. The position of each Cepheid is shown 
by the circle. The charts are 50 pixels on a side. 

Figures 8a-i.- Phased light curves for all the Cepheids, using DoPHOT data. Filled and 
open circles represent F555W and F814W magnitudes, respectively. Two complete cycles 
are plotted to facilitate ease of interpretation. 

Figure 9.- Period- luminosity relations in the V (top) and I (bottom) bands based on 
DoPHOT photometry. Filled circles are used to plot the subset of high-quality Cepheids, 
while open circles represent the ones with bad grades. The solid lines are the best fits 
and the dotted lines correspond to the 1-a dispersion of the LMC period-luminosity 
relation of Madore & Freedman (1991). Apparent distance moduli obtained from the 
lines of best fit are 31.25 ± 0.04 and 31.15 ± 0.04 in the V- and I-bands respectively. 
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Including a correction due to reddening this corresponds to a distance modulus of 
31.01 ± 0.05 (random) ± 0.26 (systematic) mag. 

Figure 10.- Period-luminosity relations in the V (top) and I (bottom) bands based on 
ALLFRAME photometry. Filled circles are used to plot the subset of high-quality Cepheids, 
while open circles represent the ones with bad grades. The solid lines are the best fits 
and the dotted lines correspond to the 2-a dispersion of the LMC period-luminosity 
relation of Madore & Freedman (1991). Apparent distance moduli obtained from the 
lines of best fit are 31.30 ± 0.05 and 31.19 ± 0.04 in the V- and I-bands respectively. 
Including a correction due to reddening this corresponds to a distance modulus of 
31.03 ± 0.05 (random) ± 0.26 (systematic) mag. 

Figure 11.- Color-magnitude diagram of stars in NGC4535. Filled and open circles are 
used to plot the high- and low-quality Cepheids, respectively. 
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Table Captions 

Table 1: - Log of HST WFPC2 observations of NGC4535. The Julian Date quoted is the 
heliocentric Julian Date at mid-exposure. 

Table 2: - The Cepheid candidates found in NGC4535. The columns provide the following 
information: (1) the identification; (2) the chip in which each variable is located; (3) and 
(4) the right ascension and declination in (J2000.0) and (5) the quality index. 

Table 3: - The Cepheid candidates found in NGC4535. The columns provide the 
following information: (1) the identification; (2) the ALLFRAME period; (3) and (4) the 
ALLFRAME V- and /-band mean magnitudes; (5) the DoPHOT period; (6) and (7) the 
DoPHOT V- and /-band mean magnitudes. 

Table 4: - The contributions to the error budget of the distance modulus of NGC 4535. 
Table 5: - Cepheid Distances to Virgo Cluster Galaxies. 



Appendix Table Captions 

Table Al: - The aperture correction and WFPC2 zero-point coefficients used for 
ALLFRAME photometry. 

Table A2: - Mean offsets between DoPHOT and ALLFRAME magnitudes for secondary 
standards and variables. 

Tables A3-A6: - Secondary standard photometry for Chips 1-4. 

Table A7: - F555H^-band DoPHOT data for each of the Cepheids over the thirteen epochs. 
Table A8: - F814W-band DoPHOT data for each of the Cepheids over the nine epochs. 
Table A9: - V'-band ALLFRAME data for each of the Cepheids over the thirteen epochs. 
Table A10: - /-band ALLFRAME data for each of the Cepheids over the nine epochs. 



TABLE 1 
HST observations of NGC 4535 





Date 


JD 




Exp. Time (s) 


Filter 


on : 


1994 Jun 09 


2449512.47 




2000 + 1600 


FhhhW 


M ■ 

Gn ■ 




2449512.60 




2100 + 1500 


F&lAW 


1996 May 24 


2450227.55 




3 x 1200 


F555W 






2450227.63 




3 x 1300 


F81AW 


hj ; 


1996 Jun 01 


2450235.59 




3 x 1200 


F555W 




2450235.68 




3 x 1300 


F81AW 


m ■ 

cn : 


1996 Jun 12 


2450246.32 




3 x 1200 


F555W 




2450246.40 




3 x 1300 


F&UW 


1996 Jun 15 


2450249.14 




2 x 1300 + 2 x 1200 


F555W 


T— 1 ■ 


1996 Jun 18 


2450252.08 




3 x 1200 


F555W 


> ' 

<n : 

m . 
m ■ 




2450252.16 




3 x 1300 


F814W 


1996 Jun 21 


2450255.31 




2 x 1300 + 2 x 1200 


F555W 


1996 Jun 25 


2450259.05 




3 x 1200 


F555W 






2450259.13 




3 x 1300 


F814W 


o : 


1996 Jun 29 


2450263.08 




2 x 1300 + 2 x 1200 


F555W 


o\ . 

On ■ 


1996 Jul 03 


2450267.49 




3 x 1200 


F555W 




2450267.58 




3 x 1300 


F814W 


^ ' 


1996 Jul 10 


2450274.34 




2 x 1300 + 2 x 1200 


F555W 


Or 


1996 Jul 23 


2450287.26 




3 x 1200 


F555W 


6 ■ 




2450287.36 




3 x 1300 


F814W 


a: 


1996 Aug 07 


2450302.14 




3 x 1200 


F555W 


as 




2450302.22 




3 x 1300 


F8UW 


iv: 


Note. — The following 


reference files 


were 


used in the calibration of these exposures. File 


X' 


names follow the conventions adopted 


by 


the Space Telescope Science Institute. 


MASK- 


ar 


FILE = e2112084u.r0h 


('94), f821308u. 


rOh ('96); ATODFILE = dbul405iu.rlh; BIASFILE = 



e4pl629bu.r2h ('94), fcbl504tu.r2h ('96); DARKFILE = e5d0918hu.r3h ('94), g5fl343hu.r3h (May 
24 & Jun 01 '96), g631000pu.r3h (Jun 12 '96), g 6bl218ou.r3h (Jun 15 - 25 '96), g 6114214u.r3h 
(Jun 29 - Jul 03 '96), g7509139u.r3h (Jul 10 '96), g 7pl906bu.r3h (Jul 23 '96), g7gl427pu.r3h 
(Aug 07 '96); FLATFILE = e380935cu.rh4 ('94 F555W), e391434fu.r4h ('94 F814W), fcl0935iu.r4h 
(May 24 & Jun 01 '96 F555W), M0935nu.r4h (May 24 & Jun 01 '96 F814W), g640925nu.r4h 
(all other F555W), g6409260u.r4h (all other F814W); SHADFILE = e371355eu.r5h (shutter 
A), e371355iu.r5h (shutter B), depending on the shutter used at the start of the exposure; 
GRAPHTAB = dc614258m.tmg ('94), glql547nm.tmg ('96); COMPTAB = dc61424rm.tmc ('94), 
glql547cm.tmc ('96) 
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TABLE 2 

Cepheid Candidates - Coordinates and Classification 



ID 


Chip 




R.A. 


(J2000.0) 


Dec. 




Grade 


ID 


Chip 




R.A. 


(J2000.0) 


Dec. 




Grade 


C01 


WF3 


12 


34 


14 


077 


+8 


10 


03 


11 


1 


8 


* 


C02 


WF3 


12 


34 


15 


138 


+8 


10 


44 


47 


1 


6 


* 


C03 


WF3 


12 


34 


15 


339 


+8 


10 


27 


55 


2 


5 




C04 


WF4 


12 


34 


19 


430 


+8 


11 


07 


58 


2 


5 




C05 


WF3 


12 


34 


13 


346 


+8 


10 


24 


50 


2 


9 




C06 


WF4 


12 


34 


21 


390 


+8 


11 


06 


10 


2 


1 




C07 


WF3 


12 


34 


15 


579 


+8 


10 


30 


19 


1 


9 


* 


C08 


WF3 


12 


34 


14 


025 


+8 


10 


34 


18 


1 





* 


C09 


WF4 


12 


34 


19 


192 


+8 


10 


17 


21 


1 


4 


* 


C10 


WF4 


12 


34 


16 


802 


+8 


10 


52 


41 


2 


3 




Cll 


WF3 


12 


34 


15 


554 


+8 


10 


37 


15 


1 


5 


* 


C12 


WF3 


12 


34 


16 


283 


+8 


10 


09 


63 


1 


6 


* 


C13 


WF3 


12 


34 


15 


336 


+8 


10 


33 


00 


1 


7 


* 


C14 


WF4 


12 


34 


18 


280 


+8 


11 


00 


11 


1 


3 


* 


C15 


WF4 


12 


34 


O 1 

Zl 


zoo 


+8 


10 


40 


08 


1 


i 




C16 


WF3 


12 


34 


lb 


Ozb 


+8 


10 


15 


80 


1 


8 




C17 


WF3 


12 


34 


15 


531 


+8 


10 


36 


99 


2 


2 




C18 


WF4 


12 


34 


19 


225 


+8 


10 


48 


31 


1 


5 


* 


C19 


WF2 


12 


34 


16 


951 


+8 


09 


44 


63 


1 





* 


C20 


WF3 


12 


34 


16 


215 


+8 


10 


19 


08 


1 


8 


* 


C21 


WF4 


12 


34 


19 


599 


+8 


10 


49 


61 


1 


8 


* 


C22 


WF4 


12 


34 


19 


235 


+8 


10 


15 


41 


2 


2 




C23 


WF4 


12 


34 


21 


515 


+8 


10 


31 


98 


1 


5 


* 


C24 


WF3 


12 


34 


14 


333 


+8 


10 


03 


71 


1 


9 


* 


C25 


WF3 


12 


34 


16 


583 


+8 


10 


05 


76 


1 


4 


* 


C26 


WF3 


12 


34 


14 


120 


+8 


10 


49 


68 


1 


6 


* 


C27 


WF3 


12 


34 


16 


532 


+8 


10 


25 


99 


2 


1 




C28 


WF3 


12 


34 


15 


703 


+8 


10 


41 


27 


1 


4 


* 


C29 


WF3 


12 


34 


13 


284 


+8 


10 


22 


55 


1 


7 


* 


C30 


PCI 


12 


34 


20 


269 


+8 


09 


57 


89 


2 





* 


C31 


WF3 


12 


34 


15 


391 


+8 


10 


36 


65 


2 


4 




C32 


WF4 


12 


34 


17 


743 


+8 


11 


11 


00 


1 


4 


* 


C33 


WF4 


12 


34 


17 


712 


+8 


10 


26 


86 


1 


4 


* 


C34 


PCI 


12 


34 


18 


892 


+8 


10 


04 


57 


1 


4 


* 


C35 


WF2 


12 


34 


14 


718 


+8 


09 


15 


50 


1 


4 


* 


C36 


WF4 


12 


34 


20 


596 


+8 


10 


39 


15 


1 


6 


* 


C37 


WF3 


12 


34 


13 


226 


+8 


10 


13 


98 


1 


6 


* 


C38 


WF3 


12 


34 


14 


534 


+8 


09 


40 


94 


1 


1 


* 


C39 


WF3 


12 


34 


14 


334 


+8 


09 


49 


86 


1 


9 


* 


C40 


WF4 


12 


34 


17 


833 


+8 


11 


20 


80 


1 


5 


* 


C41 


WF3 


12 


34 


13 


732 


+8 


10 


35 


21 


1 


6 


* 


C42 


WF3 


12 


34 


15 


492 


+8 


10 


46 


38 


2 





* 


C43 


WF4 


12 


34 


22 


047 


+8 


10 


40 


66 


1 


1 


* 


C44 


PCI 


12 


34 


19 


676 


+8 


10 


03 


30 


1 


3 


* 


C45 


WF2 


12 


34 


14 


940 


+8 


09 


32 


32 


1 


4 


* 


C46 


WF3 


12 


34 


15 


452 


+8 


10 


59 


26 


1 


6 


* 


C47 


WF3 


12 


34 


14 


475 


+8 


10 


00 


67 


1 


6 


* 


C48 


WF3 


12 


34 


13 


634 


+8 


10 


05 


11 


2 





* 


C49 


WF3 


12 


34 


13 


652 


+8 


10 


04 


68 


2 


1 




C50 


PCI 


12 


34 


19 


580 


+8 


09 


44 


85 


2 


8 
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TABLE 3 

Cepheid Candidates - Mean Properties 



ID ALLFRAME DoPHOT 



Period (d) < V > ±a v < I > ±07 Period (d) < V > ±a v < I > ±07 



C01 


71. 


,5±2. 


.1 


24. 


,79±0. 


.01 


23 


,67±0. 


.01 


65 


,7±3, 


.9 


24 


,75±0. 


.01 


23 


66±0.05 


C02 


66, 


7±4. 


.0 


24. 


,78±0. 


.02 


23 


.79±0. 


,02 


70 


,2±4 


.3 


24 


.76±0 


.02 


23 


,79±0.03 


C03 


59. 


.5±3. 


.0 


24. 


,83±0. 


,01 


23 


,83±0. 


,02 


58 


,6±3 


.2 


24 


,89±0 


.02 


23 


,87±0.10 


C04 


56. 


1±2. 


.2 


24 


,93±0. 


.02 


23 


,87±0. 


,08 


56 


,2±2. 


.5 


25 


.02±0 


.02 


23 


,93±0.03 


C05 


54. 


.2±2. 


.7 


25 


,15±0. 


,01 


23 


83±0. 


,02 


53 


,7±3. 


.0 


25 


,30±0 


.05 


23 


,69±0.07 


C06 


49. 


,8±3. 


.0 


25. 


10±0. 


.03 


24, 


42±0. 


,08 


47 


,0±2 


.8 


25 


,13±0 


.02 


24, 


,50±0.09 


C07 


49. 


,0±5. 


.1 


24. 


.98±0. 


,01 


23, 


98±0. 


,01 


50 


,4±3 


.3 


24 


,96±0 


.01 


23 


,98±0.08 


C08 


45. 


,6±2. 


.8 


25. 


45±0. 


,02 


24, 


,39±0 


,02 


45 


,5±2 


.7 


25 


.50±0 


.02 


24, 


,41±0.08 


C09 


45. 


1±4. 


.5 


25. 


61±0. 


,03 


24. 


,69±0. 


,03 


45 


,6±2 


.7 


25 


,41±0 


.02 


24, 


,40±0.14 


CIO 


41. 


,6±1. 


.1 


25. 


01±0. 


.02 


24. 


35±0. 


,02 


42 


,4±2 


.5 


24 


,99±0 


.02 


24, 


,32±0.07 


Cll 


40. 


,7±2. 


.8 


25. 


18±0. 


,02 


24. 


,31±0. 


,02 


40 


,8±2 


.0 


25 


,17±0 


.04 


24, 


,27±0.10 


C12 


39 


.9±2. 


.2 


25. 


.67±0. 


,02 


24. 


,58±0, 


,03 


40 


,5±2 


.4 


25 


,69±0 


.04 


24, 


57±0.14 


C13 


38. 


,6±3. 


.6 


25. 


16±0. 


,02 


24. 


21±0. 


,02 


38 


,3±2 


.1 


25 


.06±0 


.02 


24. 


,20±0.03 


C14 


36 


,7±3, 


.0 


25 


,77±0. 


,05 


24. 


,75±0. 


,10 


39 


,5±3 


.4 


25 


.76±0 


.03 


24. 


,68±0.07 


C15 


35. 


,4±3. 


.0 


25. 


,40±0. 


,02 


24. 


,50±0, 


,03 


37 


,1±2. 


.6 


25 


.38±0 


.03 


24. 


,47±0.04 


C16 


34. 


,5±1. 


.8 


25 


,93±0. 


,03 


24. 


,90±0, 


,03 


31 


,9±1 


.8 


25 


.85±0 


,02 


24. 


,96±0.12 


C17 


34. 


.2±3. 


.1 


26. 


,02±0. 


,04 


25. 


,07±0, 


,13 


33 


,3±2. 


.2 


26 


.04±0 


.03 


24. 


,99±0.06 


C18 


33 


1±1 


.4 


25 


,50±0. 


,02 


24. 


,55±0 


,02 


33 


,1±1 


.8 


25 


,37±0 


.03 


24 


,38±0.08 


C19 


32 


,9±0. 


.8 


25. 


71±0. 


,02 


24. 


,69±0. 


,03 


30 


,2±1 


.7 


25 


,60±0 


.03 


24. 


,58±0.03 


C20 


32 


,5±2. 


.5 


26. 


.67±0. 


.04 


25. 


,27±0, 


,10 


31 


,0±2 


.6 


26 


.44±0 


.04 


25. 


,09±0.10 


C21 


32 


,2±2. 


.6 


26. 


,15±0. 


,04 


24. 


,93±0. 


,03 


33 


,5±3 


.5 


25 


.98±0 


.10 


24. 


86±0.12 


C22 


32 


.2±2. 


.6 


25. 


.38±0. 


.02 


24. 


23±0. 


,10 


30 


,8±1 


.5 


25 


.45±0 


.03 


24. 


,19±0.06 


C23 


31. 


,8±1. 


.6 


25. 


75±0. 


.02 


24. 


,98±0. 


,04 


27 


,4±1 


.6 


25 


,89±0 


.05 


25. 


,03±0.13 


C24 


30 


,8±1. 


.5 


26. 


07±0. 


,06 


25. 


19±0, 


,08 


29 


.5±1 


.6 


26 


.07±0 


.05 


25. 


,22±0.20 


C25 


30 


,5±1. 


.6 


26. 


18±0. 


,04 


25. 


,34±0. 


.04 


28, 


,9±2 


.1 


26 


.12±0 


.04 


25 


,31±0.15 
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TABLE 3— Continued 



ID ALLFRAME DoPHOT 



Period (d) <V> ±a v < I > ±07 Period (d) < V > ±a v < I > ±07 



C26 


29. 


.8±2. 


.2 


26. 


.08±0. 


.04 


25. 


15±0. 


.04 


31 


3il. 


.9 


26 


12i0 


.09 


25. 


,19i0.10 


C27 


28. 


,4±2. 


.1 


25. 


.79±0. 


.03 


24. 


.90±0. 


,04 


28 


,3±1 


.7 


25 


.75i0 


.04 


24. 


,83i0.12 


C28 


28. 


,2±1. 


.9 


25. 


.58±0. 


,02 


24. 


.76±0. 


,03 


28 


,1±1 


.5 


25 


.56i0 


.04 


24. 


,86i0.12 


C29 


27. 


,8±2. 


.2 


25. 


50±0. 


.02 


24. 


,72±0, 


,03 


29 


.0±1 


.9 


25 


,47i0 


.02 


24. 


,73i0.08 


C30 


27. 


,4±2. 


.3 


25. 


69i0 


,02 


24 


,87±0, 


,03 


28 


,2±1 


.5 


25 


,68i0 


.03 


24. 


,90i0.04 


C31 


27. 


,4±0. 


.7 


25. 


,42±0. 


.04 


24. 


,60±0, 


.03 


28 


,5±1 


.6 


25 


.46i0 


.02 


24. 


66i0.06 


C32 


27. 


,2±1. 


.3 


25. 


.89±0. 


.04 


24. 


,88±0, 


,04 


25 


,3±1 


.4 


25 


.80i0 


.02 


24. 


,83i0.04 


C33 


26. 


,2±1. 


.0 


26. 


lliO. 


.07 


25. 


,10±0, 


.10 


26 


,3±1 


.4 


26 


.02i0 


.05 


24. 


,94i0.13 


C34 


25. 


,2±2. 


.0 


26 


,18±0. 


.03 


25. 


,26±0. 


.04 


24 


.0±2 


.1 


26 


12iO 


.04 


25. 


28i0.10 


C35 


24. 


6il, 


.7 


26. 


14±0. 


.05 


25. 


,22±0. 


.04 


26 


.0±1 


.3 


26 


.00i0 


.05 


25. 


19i0.13 


C36 


24. 


6i0. 


.6 


25. 


,88±0. 


.03 


24. 


,89±0. 


,04 


24 


,6i2 


.1 


25 


.90i0 


.06 


24. 


.86i0.08 


C37 


24. 


,3±2. 


.1 


26. 


,05i0. 


.03 


25. 


.23±0. 


.04 


24 


,3il 


.3 


26 


.05i0 


.03 


25. 


14i0.13 


C38 


23 


,4±0. 


.8 


25. 


,81±0. 


.04 


25. 


.02±0. 


,06 


26 


,4il 


.4 


25 


.75i0 


.06 


24. 


,87i0.08 


C39 


23 


,2±2. 


.3 


26. 


,65i0 


,05 


25. 


,51±0. 


.05 


22 


,7il 


.5 


26 


,48i0 


.07 


25. 


,30i0.16 


C40 


23 


2il. 


.6 


25. 


83i0. 


,07 


24. 


,75±0. 


,10 


26 


,3il 


.5 


25 


,77i0 


.05 


24. 


,73i0.07 


C41 


22. 


,4±1. 


.1 


26. 


,24±0. 


,14 


25. 


,47±0. 


,14 


21 


,8il 


.1 


26 


,03i0 


.09 


25. 


,29i0.10 


C42 


21. 


,8±1. 


,0 


26. 


lliO. 


,04 


25. 


,15±0. 


,11 


21 


,3il 


.5 


26 


13i0 


.05 


25. 


,07i0.04 


C43 


21. 


,7±1. 


.8 


25. 


,99i0 


,04 


25. 


,05±0. 


,04 


22 


,9il 


.3 


25 


,99i0 


.04 


25. 


06i0.11 


C44 


21. 


,6il. 


,0 


26. 


24i0. 


.03 


25. 


18±0. 


.04 


21 


,8il 


.3 


26 


,23i0 


.04 


25. 


19i0.14 


C45 


21. 


,1±2 


.0 


26. 


,44±0. 


.07 


25. 


,28±0. 


,14 


22 


,3i2 


.4 


26 


.45i0 


.09 


25. 


,52i0.13 


C46 


19. 


,6±1. 


.5 


25. 


,92±0. 


.03 


25. 


.23±0. 


.04 


20 


,3il 


.7 


25 


.92i0 


.03 


25. 


25i0.04 


C47 


18. 


,3±0. 


.9 


26. 


,28±0. 


.08 


25. 


.48±0. 


.09 


18 


,7il 


.0 


26 


.23i0 


.07 


25. 


37i0.03 


C48 


15. 


,9il. 


,0 


26. 


lliO. 


.03 


25. 


10±0. 


.04 


15 


,2il 


.1 


26 


.04i0 


.03 


25. 


,03i0.07 


C49 


14. 


,8±0. 


.8 


26. 


,44±0. 


.06 


25. 


,65±0. 


,13 


15 


liO 


.8 


26 


,21i0 


.06 


25. 


41i0.12 


C50 


13 


9il. 


,2 


26. 


,65i0 


,04 


25 


,73±0. 


,05 


13 


,6i0 


.9 


26 


,67i0 


.07 


25. 


79i0.10 
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TABLE 4 
Error Budget for NGC 4535 



Source of Uncertainty 



Error (mag) 



Comment 



CEPHEID PL CALIBRATION 

(a) LMC True Modulus 

(b) V PL Zero Point 

(c) I PL Zero Point 

(SI) PL Calibration Uncertainty 



±0.10 
±0.05 
±0.03 



±0.12 



(a),(b),(c) combined in quadrature 



HST CALIBRATION 

(d) HST V-Band Zero Point 

(e) HST I-Band Zero Point 

(S2) HST Calibration Uncertainty 



±0.05 
±0.05 



±0.15 



(d),(e) coupled by reddening law 



NGC 4535 MODULUS 

(f) PL Fit (V) 

(g) PL Fit (I) 

(R) Distance modulus Uncertainty 



±0.05 
±0.04 



±0.05 



(f),(g) partially correlated 



METALLICITY EFFECT 

(M) Based on Kennicutt et al. (1998,1999) 



0.17±0.11 



TOTAL UNCERTAINTY 

(R) Random Errors 
(S) Systematic Errors 



±0.05 
±0.26 



(S1),(S2),(M) combined in quadrature 



TABLE 5 

Distances to Virgo Cluster Galaxies 



Galaxy 


Distance 


Reference 




(Mpc) 




NGC 4321 


16.1 ±1.3 


Ferrarese et al. (1996) 


NGC 4496A 


16.1 ±1.1 


Saha et al. (1996b) 


NGC 4535 


16.0 ± 1.9 


This work 


NGC 4536 


16.6 ± 1.2 


Saha et al. (1996a) 


NGC 4548 


16.0 ±2.0 


Graham et al. (1998) 


NGC 4571 


14.9 ± 1.2 


Pierce et al. (1994) 


NGC 4639 


25.5 ±2.6 


Saha et al. (1997) 
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TABLE Al 

Coefficients used for ALLFRAME Photometry 



Chip 


Filter 


Aperture 


WFPC2 


C 






Correction 


Zeropoint 


Cocff. 


PCI 


V 


-0.093 ±0.086 


22.510 


-1.036 


PCI 


I 


-0.102 ±0.067 


21.616 


-1.940 


WF2 


V 


+0.021 ±0.023 


22.522 


-0.971 


WF2 


I 


+0.028 ±0.016 


21.657 


-1.796 


WF3 


V 


-0.003 ± 0.042 


22.530 


-0.956 


WF3 


I 


-0.026 ±0.043 


21.638 


-1.809 


WF4 


V 


+0.030 + 0.031 


22.506 


-0.984 


WF4 


I 


+0.005 ± 0.043 


21.609 


-1.895 



Note. — The ALLFRAME instrumental magnitudes (F555W and 
F814VF of Eqns. 1-2) arc obtained from the fitted magnitudes after ap- 
plying the correction mi ns t = mat + 2.5 * logt + C. The coefficient C 
equals -25.00 + 0.016 + 2.5 * log 4 + AC + ZP, where t is the exposure 
time, -25.00 is the ALLFRAME zeropoint, +0.016 accounts for a pixel 
area normalization, 2.5 log 4 accounts for the image conversion to inte- 
ger data described in §2.1, AC is the aperture correction and ZP is the 
WFPC2 zeropoint. 



TABLE A2 

Comparison of DoPHOT and ALLFRAME photometry 



Set 


Chip 


AV ± cry 


AJ + CT/ 


N 


Secondary 


PCI 


-0.003 ±0.047 


-0.052 + 0.074 


45 


standards 


WF2 


+0.038 + 0.033 


+0.045 + 0.041 


45 




WF3 


+0.016 + 0.017 


+0.013 + 0.034 


45 




WF4 


-0.006 + 0.027 


+0.003 + 0.038 


45 



Cepheids PCI -0.015 ± 0.029 

WF2 -0.080 ±0.065 

WF3 -0.037 ±0.087 

WF4 -0.029 ±0.093 



+0.030 + 0.019 4 

+0.033 + 0.150 3 

-0.047 + 0.087 28 

-0.051 + 0.093 15 



Note. — The magnitude differences are DoPHOT - ALLFRAME, and 
the errors represent the rms scatter of the mean values. 
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TABLE A3 
Secondary Photometry Stars for PCI 



R.A. Dec. ALLFRAME DoPHOT 

(J2000.0) V±a v I ±erj V ± a v I±a I 



12:34; 


18 


,863 


+8: 


:09 


:46 


,91 


25. 


,45±0 


,01 


25 


,23±0. 


.03 


25 


,44±0 


.05 


25 


,21±0.05 


12:34: 


19. 


,119 


+8: 


:09 


:40 


.17 


25. 


,74±0 


,02 


23 


.35±0, 


.01 


25 


,75±0, 


.05 


23 


,43±0.05 


12:34: 


19. 


.089 


+8: 


:09 


:41. 


,44 


25. 


16±0 


,01 


25 


,12±0 


.03 


25 


18±0 


,05 


25 


,27±0.06 


12:34; 


18. 


,641 


+8: 


:09 


:55, 


,07 


25. 


,05±0 


,01 


24 


,86±0 


.03 


25 


.02±0, 


.05 


24, 


,89±0.05 


12:34; 


19. 


.188 


+8: 


:09 


:40, 


.92 


24. 


89±0 


.01 


24 


.76±0 


.03 


24 


,90±0 


.06 


24. 


.92±0.05 


12:34: 


19. 


.346 


+8: 


:09 


:37. 


.33 


24. 


,41±0 


.01 


24 


,31±0 


.02 


24 


,42±0, 


.03 


24, 


,38±0.08 


12:34: 


19. 


.121 


+8: 


:09 


:44, 


.53 


26. 


04±0 


.03 


23 


,90±0 


.01 


26 


,05±0 


.04 


23 


.96±0.05 


12:34; 


19. 


.234 


+8: 


:09 


:41. 


.57 


25. 


,92±0 


.02 


23 


,52±0, 


.02 


25 


,95±0 


.06 


23. 


,57±0.03 


12:34: 


19. 


.339 


+8: 


:09 


:39. 


.84 


25. 


16±0 


.02 


22 


,85±0, 


.01 


25 


12±0 


.04 


22. 


.94±0.04 


12:34: 


19. 


,285 


+8: 


:09 


:41, 


.79 


23 


,77±0 


.01 


23 


,76±0 


.01 


23 


,77±0 


.05 


23 


,76±0.06 


12:34: 


19. 


.459 


+8: 


:09 


:37, 


.39 


24. 


09±0 


.01 


23 


,49±0. 


.01 


24 


,04±0 


.05 


23 


,61±0.07 


12:34; 


18. 


,977 


+8: 


:09 


:51 


,77 


24. 


,47±0 


.01 


23 


,80±0 


.01 


24 


,47±0 


.05 


23 


,79±0.04 


12:34: 


18. 


,653 


+8: 


10 


:01, 


.43 


25. 


,08±0 


.01 


24 


,39±0 


.02 


25 


,05±0, 


.05 


24, 


.43±0.04 


12:34; 


19. 


.469 


+8: 


:09: 


:38, 


,12 


25. 


,09±0 


.01 


25 


18±0 


.04 


25 


,03±0 


.04 


25 


,20±0.08 


12:34: 


19 


,552 


+8: 


:09 


:37, 


.54 


24. 


,65±0 


.01 


24 


.69±0. 


.03 


24 


,63±0, 


.06 


24, 


,70±0.04 


12:34; 


18 


,744 


+8: 


10 


:06 


,79 


25. 


,66±0 


.35 


24 


,85±0 


.09 


25 


,78±0 


,02 


24. 


.96±0.04 


12:34: 


18. 


,964 


+8: 


10 


:01 


.82 


24. 


,50±0 


.01 


23 


,93±0 


.01 


24 


,50±0, 


.04 


23 


,97±0.05 


12:34: 


18. 


.903 


+8: 


10 


:07. 


.65 


25. 


24±0 


.04 


25 


.00±0 


.06 


25 


19±0 


.06 


25. 


,00±0.04 


12:34: 


19. 


.607 


+8: 


:09 


:51. 


.23 


24. 


80±0 


.02 


23 


,59±0, 


.03 


24 


.77±0 


.05 


23 


63±0.07 


12:34: 


19. 


,328 


+8: 


10 


:04, 


.45 


25. 


,51±0 


.02 


25 


.23±0. 


.04 


25 


.49±0 


.05 


25. 


14±0.01 


12:34: 


19. 


.874 


+8: 


:09 


:48, 


.35 


25. 


,56±0 


.02 


24 


,78±0, 


.03 


25 


,49±0 


.05 


24, 


76±0.05 


12:34: 


19. 


.377 


+8: 


10 


:05. 


.40 


25. 


,58±0 


.01 


25 


,06±0, 


.03 


25 


.56±0 


.07 


25. 


.07±0.02 


12:34: 


19. 


.842 


+8: 


:09 


:56 


,37 


23 


,63±0 


.01 


21. 


.75±0 


.01 


23 


,63±0 


.05 


21. 


81±0.03 


12:34: 


20. 


,119 


+8: 


:09 


:51 


.51 


26. 


,23±0 


.03 


25. 


.43±0 


.04 


26. 


11±0, 


.06 


25, 


.39±0.04 


12:34: 


20 


,067 


+8: 


:09 


:55. 


.02 


24. 


,90±0 


.01 


24. 


.90±0 


.03 


24. 


,86±0 


,03 


24, 


,89±0.06 


12:34: 


19 


,959 


+8: 


:09 


:59 


,99 


24. 


99±0 


.01 


24. 


,26±0. 


,01 


24 


,99±0, 


.04 


24, 


30±0.05 


12:34: 


20. 


,115 


+8: 


:09: 


:56 


,83 


25. 


09±0 


.01 


24. 


,67±0. 


.02 


25. 


,04±0 


.05 


24, 


,67±0.06 


12:34: 


20. 


.114 


+8: 


:09 


:58. 


.00 


24. 


,95±0 


.01 


24, 


,91±0, 


.03 


24, 


.98±0 


.06 


25, 


,05±0.05 


12:34: 


19. 


.976 


+8: 


10 


:02, 


.61 


25. 


,45±0 


.02 


25, 


,57±0 


.05 


25, 


.44±0 


.05 


25, 


41±0.02 


12:34: 


20. 


.227 


+8: 


:09 


:55, 


.87 


25. 


33±0 


.02 


25. 


.32±0. 


.04 


25. 


.34±0 


.05 


25. 


30±0.07 


12:34: 


20. 


.217 


+8: 


:09 


:58, 


.32 


25. 


,53±0 


.02 


24, 


.94±0 


.04 


25, 


.58±0 


.04 


25. 


09±0.05 


12:34: 


20. 


.125 


+8: 


10 


:01, 


.26 


25. 


,65±0 


.02 


24, 


,91±0, 


.03 


25. 


.73±0 


.04 


25. 


00±0.06 


1Z.04. 


on 
zu. 


/I97 
.4Z / 


TO. 


no 


■ r ^9 
. O Z . 




9/1 

Z4. 


QOIpj 

.yoztU 


.Ul 


9/1 
Z4. 


. i oztU. 




9/1 
Z4. 


.yzztu 




9/1 
Z^, 


ooztU.UO 


12:34: 


19. 


.794 


+8: 


10: 


n 


,58 


23 


36±0 


.01 


22. 


,79±0 


.01 


23 


39±0 


.04 


22. 


,89±0.05 


12:34: 


19 


,980 


+8: 


10 


:06, 


.21 


25. 


,30±0 


.01 


25 


,24±0 


.03 


25. 


,33±0, 


.05 


25. 


16±0.07 


12:34: 


20. 


,034 


+8: 


10 


:05 


,60 


25. 


65±0 


.02 


23 


.03±0 


.01 


25. 


,68±0, 


.06 


23 


12±0.06 


12:34: 


20. 


,290 


+8: 


:09 


:58, 


.78 


25. 


27±0 


.01 


24. 


.92±0 


.03 


25. 


,25±0, 


.05 


25, 


,08±0.02 


12:34: 


20 


,534 


+8: 


:09: 


:51. 


,80 


25. 


16±0 


.01 


24. 


.95±0 


.03 


25. 


15±0 


.04 


25, 


,06±0.07 


12:34: 


20. 


.066 


+8: 


10 


:06, 


.17 


23 


,97±0 


.01 


23 


,61±0, 


.02 


24, 


,01±0 


.03 


23 


68±0.07 


12:34: 


19. 


.997 


+8: 


10 


:08. 


.49 


25. 


13±0 


.02 


24, 


.76±0 


.03 


25, 


13±0 


.03 


24. 


73±0.06 


12:34: 


20. 


.392 


+8: 


:09 


:58. 


.19 


25. 


,25±0 


.02 


24, 


,58±0, 


.03 


25. 


.26±0 


.04 


24. 


67±0.03 


12:34: 


20. 


.125 


+8: 


10 


10. 


.06 


24. 


,54±0 


.01 


24, 


.28±0 


.02 


24, 


.60±0 


.03 


24. 


35±0.06 


12:34: 


20. 


.594 


+8: 


:09 


:56, 


.19 


24. 


,92±0 


.01 


23 


,81±0, 


.02 


25. 


.00±0 


.06 


24. 


02±0.06 


12:34: 


20. 


,357 


+8: 


10 


:04 


,27 


25. 


21±0 


.01 


24. 


,54±0 


.02 


25. 


,25±0, 


.05 


24. 


.67±0.06 


12:34: 


20 


.524 


+8: 


10 


:05 


,61 


23 


,51±0 


.01 


23 


,49±0 


.01 


23 


,65±0 


.02 


23 


.62±0.03 



29 



TABLE A4 
Secondary Photometry Stars for WF2 



R.A. Dec. ALLFRAME DoPHOT 

(J2000.0) V±a v I ±erj V ± a v I±a I 



12 


34 


14 


234 


+8 


09 


31 


80 


24 


95±0 


02 


24 


80±0 


05 


24 


97±0 


04 


24 


83±0 


02 


12 


34 


17 


155 


+8 


09 


53 


04 


24 


39±0 


01 


24 


12±0 


02 


24 


35±0 


03 


24 


07±0 


05 


12 


34 


17 


065 


+8 


09 


51 


51 


24 


57±0 


01 


24 


23±0 


02 


24 


50±0 


04 


24 


18±0 


05 


12 


34 


14 


605 


+8 


09 


30 


57 


26 


10±0 


03 


25 


32±0 


04 


26 


07±0 


05 


25 


32±0 


07 


12 


34 


17 


754 


+8 


09 


■52 


93 


23 


91±0 


01 


22 


64±0 


01 


23 


85±0 


03 


22 


63±0 


03 


12 


34 


13 


786 


+8 


09 


20 


82 


25 


51±0 


02 


24 


53±0 


02 


25 


51±0 


03 


24 


50±0 


06 


12 


34 


17 


411 


+8 


09 


47 


84 


24 


89±0 


01 


24 


89±0 


03 


24 


81±0 


05 


24 


81±0 


04 


12 


34 


14 


066 


+8 


09 


19 


52 


25 


46±0 


01 


23 


73±0 


01 


25 


48±0 


07 


23 


70±0 


03 


12 


34 


14 


097 


+8 


09 


19 


71 


24 


77±0 


01 


24 


40±0 


02 


24 


73±0 


02 


24 


40±0 


05 


12 


34 


15 


242 


+8 


09 


27 


87 


25 


04±0 


01 


24 


70±0 


02 


24 


93±0 


06 


24 


59±0 


02 


12 


34 


17 


254 


+8 


09 


43 


03 


24 


68±0 


01 


24 


58±0 


02 


24 


61±0 


05 


24 


57±0 


05 


12 


34 


14 


053 


+8 


09 


18 


16 


24 


99±0 


01 


24 


84±0 


03 


24 


94±0 


02 


24 


88±0 


06 


12 


34 


15 


423 


+8 


09 


28 


02 


25 


97±0 


02 


24 


86±0 


03 


25 


99±0 


04 


24 


83±0 


05 


12 


34 


17 


985 


+8 


09 


45 


90 


24 


11±0 


01 


23 


11±0 


02 


24 


12±0 


07 


23 


08±0 


05 


12 


34 


15 


411 


+8 


09 


25 


71 


25 


46±0 


01 


25 


20±0 


03 


25 


43±0 


03 


25 


13±0 


04 


12 


34 


15 


947 


+8 


09 


29 


51 


25 


49±0 


01 


25 


10±0 


03 


25 


41±0 


03 


25 


06±0 


06 


12 


34 


17 


915 


+8 


09 


44 


24 


23 


87±0 


01 


23 


83±0 


01 


23 


83±0 


03 


23 


74±0 


06 


12 


34 


14 


785 


+8 


09 


20 


17 


25 


50±0 


02 


25 


40±0 


05 


25 


45±0 


05 


25 


28±0 


05 


12 


34 


17 


502 


+8 


09 


39 


51 


24 


95±0 


01 


24 


26±0 


01 


24 


98±0 


04 


24 


27±0 


05 


12 


34 


17 


775 


+8 


09 


41 


35 


24 


45±0 


01 


24 


39±0 


02 


24 


42±0 


04 


24 


37±0 


05 


12 


34 


18 


218 


+8 


09 


44 


07 


25 


59±0 


02 


24 


14±0 


02 


25 


54±0 


06 


24 


09±0 


06 


12 


34 


18 


179 


+8 


09 


42 


23 


25 


66±0 


02 


25 


22±0 


04 


25 


60±0 


05 


25 


10±0 


06 


12 


34 


17 


132 


+8 


09 


32 


70 


26 


16±0 


03 


25 


45±0 


04 


26 


12±0 


07 


25 


36±0 


03 


12 


34 


14 


674 


+8 


09 


12 


65 


25 


59±0 


02 


25 


40±0 


03 


25 


54±0 


05 


25 


28±0 


06 


12 


34 


17 


851 


+8 


09 


32 


42 


24 


67±0 


01 


24 


59±0 


02 


24 


62±0 


03 


24 


58±0 


05 


12 


34 


14 


489 


+8 


09 


03 


95 


25 


64±0 


02 


24 


45±0 


01 


25 


66±0 


05 


24 


49±0 


04 


12 


34 


18 


451 


+8 


09 


32 


38 


25 


02±0 


01 


25 


18±0 


03 


25 


00±0 


05 


25 


09±0 


06 


12 


34 


16 


539 


+8 


09 


17 


75 


25 


43±0 


01 


25 


55±0 


03 


25 


35±0 


03 


25 


43±0 


03 


12 


34 


17 


496 


+8 


09 


24 


96 


24 


07±0 


01 


23 


07±0 


01 


24 


03±0 


02 


23 


01±0 


04 


12 


34 


15 


319 


+8 


09 


05 


69 


25 


32±0 


01 


25 


09±0 


03 


25 


29±0 


05 


25 


02±0 


06 


12 


34 


17 


501 


+8 


09 


21 


94 


25 


15±0 


01 


25 


10±0 


03 


25 


13±0 


06 


25 


07±0 


04 


12 


34 


14 


926 


+8 


09 


00 


08 


25 


59±0 


02 


25 


01±0 


02 


25 


51±0 


05 


24 


97±0 


05 


Iz 


o4 


"1 K 

10 


ol 1 




no 


no 
Uz 


I) ( 


zo 


l Q 
/ DztU 


no 
Uz 


O K 
Zo 


a q i n 
4o±U 


U4 


O K 
ZD 


71 i n 
( 1±U 


UD 


OK 
ZD 


a n i n 
4U±U 


n^ 


12 


34 


15 


219 


+8 


09 


01 


85 


25 


37±0 


01 


25 


23±0 


03 


25 


31±0 


03 


25 


17±0 


06 


12 


34 


15 


147 


+8 


09 


00 


67 


25 


50±0 


01 


25 


18±0 


04 


25 


44±0 


05 


25 


10±0 


04 


12 


34 


14 


816 


+8 


08 


57 


58 


24 


17±0 


01 


24 


15±0 


01 


24 


09±0 


03 


24 


08±0 


04 


12 


34 


15 


034 


+8 


08 


55 


37 


24 


46±0 


01 


24 


11±0 


01 


24 


40±0 


04 


24 


07±0 


05 


12 


34 


14 


989 


+8 


08 


52 


17 


25 


09±0 


01 


24 


52±0 


02 


25 


06±0 


05 


24 


50±0 


06 


12 


34 


15 


198 


+8 


08 


53 


56 


24 


35±0 


01 


24 


19±0 


01 


24 


32±0 


02 


24 


13±0 


06 


12 


34 


14 


934 


+8 


08 


51 


34 


25 


15±0 


01 


24 


91±0 


02 


25 


09±0 


05 


24 


88±0 


05 


12 


34 


15 


399 


+8 


08 


53 


79 


23 


60±0 


01 


23 


66±0 


01 


23 


56±0 


05 


23 


65±0 


06 


12 


34 


15 


268 


+8 


08 


51 


67 


26 


13±0 


03 


23 


78±0 


01 


26 


06±0 


06 


23 


74±0 


06 


12 


34 


18 


721 


+8 


09 


12 


77 


25 


16±0 


01 


25 


08±0 


02 


25 


12±0 


04 


25 


01±0 


04 


12 


34 


16 


210 


+8 


08 


33 


49 


25 


42±0 


01 


24 


25±0 


01 


25 


42±0 


05 


24 


19±0 


05 


12 


34 


16 


677 


+8 


08 


35 


79 


26 


02±0 


02 


25 


43±0 


03 


26 


05±0 


05 


25 


39±0 


04 
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TABLE A5 
Secondary Photometry Stars for WF3 



R.A. Dec. ALLFRAME DoPHOT 

(J2000.0) V±a v I ±erj V ± a v I±a I 



12:34 


16 


965 


+8 


10 


27 


36 


23 


18±0 


05 


22 


80±0 


03 


23 


16±0 


04 


22 


74±0.03 


12:34 


17 


184 


+8 


10 


18 


25 


23 


68±0 


01 


23 


48±0 


01 


23 


69±0 


03 


23 


46±0.03 


12:34 


17 


492 


+8 


10 


08 


27 


24 


24±0 


01 


23 


76±0 


01 


24 


20±0 


04 


23 


81±0.05 


12:34 


17 


146 


+8 


10 


17 


05 


24 


55±0 


01 


23 


71±0 


01 


24 


55±0 


04 


23 


70±0.05 


12:34 


17 


319 


+8 


10 


02 


42 


23 


01±0 


01 


22 


34±0 


01 


23 


00±0 


02 


22 


36±0.03 


12:34 


15 


734 


+8 


10 


45 


04 


23 


97±0 


01 


23 


68±0 


01 


23 


99±0 


04 


23 


71±0.04 


12:34 


15 


665 


+8 


10 


44 


79 


24 


27±0 


01 


23 


85±0 


02 


24 


26±0 


04 


23 


87±0.05 


12:34 


16 


370 


+8 


10 


19 


85 


23 


90±0 


01 


23 


93±0 


02 


23 


89±0 


03 


23 


86±0.05 


12:34 


16 


442 


+8 


10 


15 


57 


25 


15±0 


01 


24 


75±0 


04 


25 


12±0 


04 


24 


66±0.06 


12:34 


16 


642 


+8 


10 


09 


51 


25 


23±0 


02 


24 


46±0 


02 


25 


21±0 


04 


24 


40±0.06 


12:34 


15 


589 


+8 


10 


40 


15 


24 


38±0 


01 


23 


45±0 


01 


24 


38±0 


04 


23 


45±0.04 


12:34 


15 


229 


+8 


10 


49 


95 


24 


18±0 


01 


24 


19±0 


02 


24 


15±0 


03 


24 


11±0.04 


12:34 


16 


412 


+8 


10 


12 


07 


24 


65±0 


01 


23 


94±0 


01 


24 


62±0 


04 


23 


91±0.05 


12:34 


15 


404 


+8 


10 


40 


29 


24 


45±0 


01 


24 


39±0 


02 


24 


44±0 


03 


24 


35±0.05 


12:34 


16 


001 


+8 


10 


22 


76 


24 


24±0 


01 


24 


13±0 


02 


24 


20±0 


04 


24 


05±0.04 


12:34 


15 


194 


+8 


10 


41 


44 


23 


32±0 


01 


22 


94±0 


01 


23 


31±0 


03 


22 


92±0.06 


12:34 


15 


910 


+8 


10 


18 


66 


24 


77±0 


01 


24 


71±0 


02 


24 


75±0 


04 


24 


68±0.05 


12:34 


15 


568 


+8 


10 


27 


96 


24 


40±0 


01 


23 


43±0 


01 


24 


39±0 


04 


23 


42±0.06 


12:34 


16 


267 


+8 


10 


05 


23 


24 


76±0 


01 


24 


12±0 


02 


24 


76±0 


04 


24 


14±0.05 


12:34 


15 


819 


+8 


10 


18 


36 


23 


60±0 


01 


23 


36±0 


01 


23 


58±0 


03 


23 


33±0.04 


12:34 


14 


359 


+8 


10 


55 


01 


23 


44±0 


01 


23 


01±0 


01 


23 


43±0 


04 


23 


05±0.03 


12:34 


15 


304 


+8 


10 


24 


90 


25 


17±0 


01 


24 


13±0 


02 


25 


15±0 


03 


24 


10±0.03 


12:34 


15 


413 


+8 


10 


16 


32 


24 


55±0 


01 


24 


51±0 


02 


24 


51±0 


04 


24 


48±0.06 


12:34 


15 


914 


+8 


09 


54 


55 


23 


67±0 


01 


23 


53±0 


01 


23 


62±0 


04 


23 


52±0.04 


12:34 


14 


596 


+8 


10 


26 


46 


24 


09±0 


01 


24 


02±0 


02 


24 


06±0 


04 


24 


01±0.04 


12:34 


14 


230 


+8 


10 


31 


58 


23 


86±0 


01 


23 


82±0 


01 


23 


83±0 


03 


23 


76±0.04 


12:34 


14 


297 


+8 


10 


28 


04 


24 


48±0 


01 


24 


11±0 


02 


24 


48±0 


03 


24 


05±0.05 


12:34 


13 


872 


+8 


10 


39 


15 


24 


59±0 


01 


24 


12±0 


02 


24 


57±0 


04 


24 


11±0.04 


12:34 


14 


523 


+8 


10 


19 


90 


23 


44±0 


01 


22 


73±0 


01 


23 


42±0 


04 


22 


72±0.04 


12:34 


13 


523 


+8 


10 


46 


20 


23 


37±0 


01 


22 


56±0 


01 


23 


37±0 


03 


22 


56±0.05 


12:34 


13 


681 


+8 


10 


41 


41 


24 


34±0 


01 


24 


03±0 


02 


24 


34±0 


03 


24 


05±0.04 


12:34 


14 


402 


+8 


10 


19 


56 


24 


55±0 


01 


23 


58±0 


01 


24 


51±0 


03 


23 


58±0.04 


1Z.04 


"I r A 


UOD 


+0 


no 




O/l 


9/1 
Z4 


oDztU 


01 


9/1 
Z4 


A A -1-0 


09 
Uz 


OA 
Z4 


Q7_L.fl 


0/1 


9/1 

Z-_ 


/17-I-0 O^ 


12:34 


14 


114 


+8 


10 


20 


68 


23 


57±0 


01 


23 


27±0 


01 


23 


56±0 


04 


23 


26±0.06 


12:34 


13 


518 


+8 


10 


33 


17 


24 


36±0 


01 


22 


89±0 


01 


24 


35±0 


03 


22 


89±0.05 


12:34 


14 


370 


+8 


10 


07 


77 


24 


91±0 


01 


24 


38±0 


02 


24 


91±0 


04 


24 


37±0.06 


12:34 


13 


591 


+8 


10 


28 


19 


24 


25±0 


01 


24 


12±0 


01 


24 


24±0 


04 


24 


10±0.05 


12:34 


13 


677 


+8 


10 


23 


42 


23 


37±0 


01 


23 


30±0 


01 


23 


37±0 


04 


23 


34±0.04 


12:34 


13 


962 


+8 


10 


13 


33 


25 


14±0 


01 


24 


80±0 


03 


25 


11±0 


04 


24 


85±0.05 


12:34 


13 


320 


+8 


10 


25 


66 


24 


76±0 


01 


23 


97±0 


01 


24 


70±0 


03 


23 


98±0.03 


12:34 


14 


088 


+8 


10 


01 


77 


24 


13±0 


01 


23 


99±0 


02 


24 


13±0 


04 


23 


98±0.05 


12:34 


14 


265 


+8 


09 


52 


15 


24 


76±0 


01 


22 


90±0 


01 


24 


74±0 


04 


22 


90±0.03 


12:34 


13 


724 


+8 


10 


04 


30 


24 


54±0 


01 


24 


01±0 


02 


24 


54±0 


03 


24 


00±0.04 


12:34 


14 


341 


+8 


09 


41 


98 


23 


80±0 


01 


23 


69±0 


01 


23 


75±0 


04 


23 


71±0.03 


12:34 


13 


373 


+8 


09 


46 


13 


24 


47±0 


01 


24 


41±0 


02 


24 


44±0 


04 


24 


37±0.07 
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TABLE A6 

Secondary Standard Photometry for WF4 



R.A. Dec. ALLFRAME DoPHOT 

(J2000.0) V±a v I ±07 V±cr v I±a I 



12:34; 


■22. 


.114 


+8: 


10 


:36 


,86 


23 


,59±0 


,01 


23 


,23±0, 


.02 


23 


,60±0 


.04 


23 


,28±0.02 


12:34: 


19. 


,071 


+8: 


10 


14 


,74 


23 


,53±0 


,01 


23 


12±0. 


.01 


23 


,50±0, 


.03 


23 


,09±0.04 


12:34: 


:22 


,218 


+8: 


10 


:39 


,30 


24. 


,08±0 


,01 


23 


31±0 


.01 


24 


,09±0 


,04 


23 


,35±0.04 


12:34: 


19. 


,846 


+8: 


10 


2 1 


,83 


23 


,58±0 


,01 


22 


.72±0, 


.01 


23 


,61±0, 


.04 


22, 


,74±0.04 


12:34; 


:20 


,510 


+8: 


10 


:30. 


,15 


23 


,88±0 


,01 


24 


.05±0 


.02 


23 


,89±0 


,03 


23 


,99±0.05 


12:34; 


:20. 


,684 


+8: 


10 


:33 


,74 


23 


,82±0 


.01 


23 


,83±0 


.01 


23 


.81±0, 


.03 


23 


,81±0.04 


12:34: 


:20. 


.722 


+8: 


10 


:38. 


.30 


23 


,68±0 


.01 


23 


,39±0 


.01 


23 


,71±0 


.04 


23 


42±0.04 


12:34; 


:20. 


.113 


+8: 


10 


:34. 


,61 


24. 


21±0 


.01 


23 


,72±0. 


.01 


24 


.22±0 


.03 


23 


,63±0.05 


12:34: 


19. 


.582 


+8: 


10 


:35. 


.19 


23 


,84±0 


.01 


23 


,37±0. 


.01 


23 


.86±0 


.03 


23 


,30±0.05 


12:34; 


:20. 


.428 


+8: 


10 


:46 


,95 


24. 


,61±0 


.01 


24 


11±0 


.02 


24 


,64±0 


.04 


24, 


,08±0.05 


12:34: 


:20. 


.780 


+8: 


10 


:51. 


.73 


22. 


60±0 


.00 


21 


,67±0. 


.01 


22 


.67±0 


.03 


21, 


,73±0.03 


12:34: 


:21. 


.024 


+8: 


10 


:54. 


.86 


23 


,98±0 


.01 


23 


,27±0 


.01 


23 


,99±0 


.04 


23 


.26±0.04 


12:34; 


:21. 


.531 


+8: 


11 


:01 


.31 


23 


33±0 


.01 


23 


,08±0, 


.01 


23 


,34±0, 


.03 


23 


11±0.04 


12:34; 


18 


,873 


+8: 


10 


:42. 


,86 


24. 


,59±0 


.01 


23 


,62±0 


.01 


24 


,60±0 


.04 


23 


,59±0.02 


12:34; 


:20. 


,705 


+8: 


10 


:56. 


,57 


23 


,84±0 


.01 


23 


,25±0, 


.01 


23 


,86±0, 


.04 


23 


.23±0.04 


12:34: 


:21. 


,283 


+8: 


11: 


:01 


,51 


23 


,82±0 


.01 


23 


,77±0 


.02 


23 


,80±0 


.03 


23 


,80±0.05 


12:34; 


:20. 


,261 


+8: 


10 


:55. 


,53 


24. 


35±0 


.01 


24 


,08±0 


.02 


24 


.35±0, 


.04 


24. 


,02±0.04 


12:34: 


17. 


.377 


+8: 


10 


:35. 


.89 


23 


,22±0 


.01 


22 


,56±0, 


.01 


23 


18±0 


.03 


22, 


,55±0.02 


12:34: 


19. 


.915 


+8: 


10 


:56. 


.11 


24. 


,95±0 


.01 


24 


16±0 


.02 


24 


,94±0, 


.03 


24, 


15±0.04 


12:34: 


18. 


.709 


+8: 


10 


:48, 


.17 


25. 


12±0 


.01 


24 


,08±0, 


.01 


25 


14±0 


.04 


24, 


06±0.05 


12:34; 


:20. 


.268 


+8: 


11: 


:00, 


.22 


24. 


,35±0 


.01 


23 


,47±0, 


.01 


24 


,39±0 


.04 


23. 


,52±0.03 


12:34: 


19. 


.508 


+8: 


10 


:54. 


.92 


24. 


23±0 


.01 


23 


,73±0 


.01 


24 


,22±0 


.04 


23 


.69±0.04 


12:34: 


21 


,326 


+8: 


11: 


:08, 


,85 


23 


,98±0 


.01 


23 


13±0, 


.01 


23 


,97±0 


.04 


23 


14±0.04 


12:34: 


19. 


,350 


+8: 


10 


:54 


,64 


23 


15±0 


.01 


22. 


,52±0 


.01 


23 


18±0 


.02 


22. 


,49±0.02 


12:34: 


19. 


,552 


+8: 


10 


:56 


,48 


22. 


,45±0 


.01 


22. 


17±0 


.01 


22. 


,47±0 


.03 


22. 


19±0.02 


12:34: 


19. 


,799 


+8: 


10 


:58. 


.69 


23 


,64±0 


.01 


23 


,46±0. 


,01 


23 


,64±0, 


.04 


23 


,47±0.05 


12:34: 


17. 


,423 


+8: 


10 


:42. 


,44 


24. 


,57±0 


.01 


24. 


,26±0. 


.02 


24. 


,51±0 


.02 


24. 


21±0.05 


12:34: 


19. 


.677 


+8: 


11 


:00, 


.48 


22. 


82±0 


.01 


22, 


,81±0, 


.01 


22, 


,86±0 


.03 


22. 


83±0.03 


12:34: 


17. 


.868 


+8: 


10 


:47, 


.62 


24. 


29±0 


.01 


23 


.85±0 


.02 


24, 


.27±0 


.04 


23 


84±0.05 


12:34: 


17 


.646 


+8: 


10 


:46, 


.73 


23 


,85±0 


.01 


22. 


,94±0, 


.01 


23 


,83±0 


.04 


22. 


93±0.03 


12:34: 


20. 


.464 


+8: 


11 


:08. 


.69 


24. 


22±0 


.01 


23 


,84±0. 


.01 


24, 


.20±0 


.02 


23 


83±0.04 


12:34: 


20. 


.471 


+8: 


11 


10, 


.88 


22. 


14±0 


.00 


21 


,49±0, 


.01 


22, 


17±0 


.03 


21. 


56±0.05 


1Z.04. 


1 Q 


337 


-J-8' 

TO. 


11 
11 


•09 

.uz. 


.oy 


93 
Zo 


7/1-1-0 


01 


93 
Zo 


79-kO 


01 
-Ul 


9^ 
Zo 


7f:_L.n 
. 1 OztU 


0*3 


9^ 
Zo. 


7ft-i~n 0/i 


12:34: 


18 


,473 


+8: 


10 


:56. 


.98 


23 


43±0 


.01 


22. 


,63±0 


.01 


23 


,44±0 


.02 


22. 


,63±0.02 


12:34: 


16. 


,887 


+8: 


10 


:49. 


.21 


24. 


,60±0 


.01 


23 


.88±0 


,02 


24. 


,54±0, 


.03 


23 


,84±0.05 


12:34: 


18. 


,979 


+8: 


11: 


:05 


.43 


22. 


,84±0 


.01 


22. 


,39±0. 


.01 


22. 


,88±0 


.04 


22. 


41±0.03 


12:34: 


18. 


,210 


+8: 


10 


:59 


,88 


23 


,53±0 


.01 


23 


,38±0. 


.01 


23 


.52±0 


.04 


23 


,39±0.04 


12:34: 


19. 


,990 


+8: 


11: 


18 


,80 


23 


,94±0 


.01 


23 


,72±0 


.02 


23 


,97±0 


.04 


23 


,76±0.04 


12:34: 


16. 


,754 


+8: 


10 


:55. 


.46 


23 


,62±0 


.01 


23 


14±0, 


.01 


23 


.56±0 


.02 


23 


11±0.02 


12:34: 


19. 


,864 


+8: 


11 


19, 


.67 


23 


96±0 


.01 


23 


,48±0, 


.01 


23 


.98±0 


.03 


23. 


53±0.04 


12:34: 


18. 


.183 


+8: 


11 


:08, 


.48 


22. 


,97±0 


.01 


22. 


,35±0. 


.01 


22, 


.98±0 


.03 


22. 


36±0.04 


12:34: 


18. 


.551 


+8: 


11 


15, 


.55 


23 


01±0 


.00 


21. 


,80±0. 


.01 


23 


.03±0 


.02 


21. 


79±0.03 


12:34: 


17. 


.984 


+8: 


11 


13, 


.07 


24. 


,03±0 


.01 


23 


,07±0, 


.01 


24, 


.02±0 


.02 


23 


06±0.03 


12:34: 


18. 


,468 


+8: 


11 


19 


,68 


23 


,78±0 


.01 


23 


,24±0 


.01 


23 


,80±0, 


.04 


23 


21±0.04 


12:34: 


17. 


,963 


+8: 


11: 


19 


,28 


24. 


18±0 


.01 


23 


.96±0 


.01 


24. 


19±0 


.04 


23 


,92±0.04 
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TABLE A7 
DoPHOT F555W Photometry 



JD F555W±a F555VK ± a F555W±a F555W ± a F555W ± a 









C01 






C02 






C03 






C04 






C05 


2449512. 


.47 


24, 


63±0. 


,05 


24, 


,78±0. 


.05 


25, 


,05±0. 


.06 


24. 


,75±0. 


.05 


25, 


69±0.13 


2450227 


.55 


24. 


.87±0. 


,05 


25. 


,00±0. 


.05 


25. 


,14±0. 


,06 


25. 


,32±0. 


,10 


24, 


92±0 04 

. - / 1 V / ■ V / 1 


2450235 


.59 


24. 


61±0. 


.04 


25. 


,05±0. 


.06 


25. 


,36±0. 


06 


24. 


,82±0. 


.05 


25, 


1 6±0 05 


2450246 


,32 


24. 


,62±0. 


,04 


24. 


.69±0. 


.05 


24 


,64±0. 


,04 


24. 


,76±0, 


,06 


25. 


19±0 06 


2450249. 


,14 


24. 


62±0. 


,03 


24. 


.71±0, 


.04 


24 


,59±0. 


,04 


24. 


,79±0. 


.06 


25. 


51±0 09 


2450252 


.08 


24. 


65±0. 


04 


24 


,53±0. 


.04 


24. 


.64±0. 


,05 


24. 


,83±0. 


,08 


25 


30±0 07 


2450255 


,31 


24. 


,72±0. 


,04 


24. 


.54±0. 


04 


24. 


,68±0, 


,04 


25. 


,05±0, 


,08 


25. 


,77±0.12 


2450259 


,05 


24. 


,73±0. 


,04 


24 


,50±0. 


05 


24. 


,65±0, 


,05 


25. 


14±0, 


,10 


25. 


,42±0.10 


2450263 


.08 


24. 


,81±0. 


,05 


24. 


,56±0. 


04 


24. 


,73±0. 


,05 


25. 


.11±0. 


,08 


25. 


60±0 12 


2450267 


.49 


24. 


,85±0. 


.05 


24. 


.67±0. 


.03 


24. 


,72±0, 


,05 


25. 


.24±0. 


.09 


26. 


09±0 15 


2450274. 


,34 


24. 


,85±0. 


,05 


24. 


72±0. 


.04 


24. 


.91±0, 


,06 


25. 


,48±0. 


,09 


25 


36±0 09 


2450287 


.26 


25. 


.01±0. 


,05 


25. 


,00±0. 


.06 


25. 


,25±0. 


,07 


25. 


.07±0. 


.08 


25. 


30±0 10 

• ' v / — i — v / ■ iv/ 


2450302. 


,14 


24. 


60±0. 


,05 








24. 


,89±0. 


,07 


24. 


,93±0. 


,08 


25. 


,34±0.10 








C06 






C07 






C08 






C09 






C10 


2449512. 


,47 


25. 


.06±0. 


,08 


24. 


,88±0. 


.05 


25. 


,80±0. 


,08 


25. 


,69±0. 


,09 


25. 


,34±0.13 


2450227. 


,55 


25. 


,02±0. 


.08 


25 


,20±0. 


.05 


25. 


.41±0. 


,08 


25. 


.41±0. 


,09 


25. 


16±0 09 


2450235. 


.59 


25. 


.01±0. 


,08 


25. 


.35±0. 


.07 


25. 


.58±0. 


.07 


25. 


.63±0. 


,11 


25. 


15±0 09 

• -L '. 7 — 1 — V / ■ V / - / 


2450246. 


,32 


25. 


35±0. 


,11 


24. 


.97±0, 


.05 


25 


.97±0. 


10 


25. 


68±0. 


,13 


24. 


89±0 08 


2450249 


,14 


25. 


.36±0. 


.10 


24. 


,72±0, 


03 


25 


.93±0. 


.08 


25 


,90±0. 


,12 


24. 


86±0 07 


2450252 


,08 


25. 


,49±0. 


.11 


24. 


.63±0. 


,05 


26. 


.05±0. 


,10 


25. 


,75±0. 


,12 


24. 


95±0 10 


2450255. 


,31 


25. 


.41±0. 


.10 


24. 


.74±0. 


,05 


25 


,76±0. 


.08 


25. 


,33±0. 


,09 


24. 


86±0 08 


2450259. 


.05 


25 


,21±0, 


,10 


24. 


,79±0. 


,06 


25. 


.18±0. 


.06 


25. 


,06±0. 


,08 


25. 


,14±0.12 


2450263. 


,08 


25. 


14±0. 


.10 


24. 


.85±0. 


,05 


25. 


.02±0. 


.05 


25. 


,00±0. 


,06 


25. 


,08±0.11 


2450267 


.49 


24. 


99±0. 


,09 


24. 


,80±0. 


,05 


25. 


,15±0. 


06 


25 


,26±0, 


.10 


25. 


00±0 09 


2450274 


.34 


24. 


,93±0. 


,07 


25. 


11±0. 


,05 


25. 


.44±0. 


.06 


25. 


.39±0. 


.07 


25. 


,36±0.11 


2450287 


,26 


25 


,20±0. 


.10 


25 


,40±0. 


,08 


25 


,84±0. 


.09 


25. 


,77±0. 


,15 


24. 


,73±0.07 


2450302. 


,14 


25. 


,32±0. 


12 


24. 


61±0, 


,05 


25. 


,39±0. 


.08 


25. 


.24±0. 


,08 


25. 


05±0 16 








Cll 






C12 






C13 






C14 






C15 


2449512. 


,47 


25. 


,72±0. 


.10 


25 


,40±0. 


,09 


24. 


,86±0, 


,05 








25. 


,42±0.10 


2450227, 


.55 


25. 


12±0. 


.05 


25. 


,80±0. 


.10 


25. 


,29±0, 


,08 


26. 


,03±0. 


.10 


25. 


,63±0.11 


2450235. 


,59 


25. 


,40±0. 


,07 


25 


,36±0. 


,08 


25 


,33±0 


,07 


26. 


,14±0. 


,11 


25. 


93±0.13 


2450246. 


.32 


26. 


01±0. 


.19 


25. 


,78±0. 


,09 


24. 


,72±0, 


.05 


25. 


,82±0. 


.10 


25. 


08±0.08 


2450249. 


,14 


25. 


,74±0. 


,09 


25. 


.98±0. 


,11 


24. 


89±0. 


,05 


25. 


,25±0, 


,05 


25. 


16±0.07 


2450252. 


,08 


25. 


19±0. 


,06 


26. 


13±0. 


.14 


24. 


,98±0, 


,06 


25. 


36±0, 


,08 


25. 


31±0.09 


2450255. 


.31 


24. 


,84±0. 


.04 


26. 


41±0. 


,21 


25. 


11±0. 


,07 


25. 


,59±0. 


,09 


25. 


47±0.10 


2450259. 


.05 


24. 


,84±0. 


,06 


26. 


,33±0. 


,17 


25. 


19±0. 


,08 


25. 


,69±0. 


,09 


25. 


,46±0.11 


2450263. 


.08 


24. 


,89±0. 


.05 


26 


,20±0. 


,16 


25. 


,14±0. 


,07 


25. 


,79±0. 


,08 


25. 


,86±0.13 


2450267. 


.49 


25 


llzbO. 


,05 


25 


,84±0. 


.10 


25 


52±0. 


,08 


25. 


,97±0. 


.12 


26. 


,01±0.17 


2450274. 


.34 


25. 


,24±0. 


,07 


25. 


30±0 


,06 


25. 


,50±0. 


.10 


26. 


24±0. 


,14 


25. 


,52±0.11 


2450287. 


.26 


25. 


,78±0. 


.10 


25 


,81±0. 


,12 


24. 


,95±0. 


,07 


25 


,38±0. 


,08 


25. 


,18±0.09 


2450302. 


,14 


24. 


,90±0. 


,06 


26. 


,01±0. 


,14 


25 


,36±0. 


,10 


26 


,10±0. 


,15 


25. 


,78±0.14 
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TABLE A 7— Continued 



JD 




F555VK ± a 


F555VK ± a 


F555W ± a 


F555W ± a 


F555V^±cr 








pi r 






P1 7 






bio 






PI Q 






P90 


2449512. 


,47 


25 


73+0 


.12 


96 


09+0 


1 6 


95 


74+0 


1 3 


95 


Q8+0 


.11 


97 


07-1-0 9Q 

. \J 1 -i—\J. ZjC/ 


2450227. 


.55 


26. 


,22+0. 


16 


26 


,35+0. 


,14 


25. 


,59+0. 


,10 


25. 


,58+0. 


,07 


26 


qcin 99 


2450235. 


.59 


9^ 

zo 


c o_i_n 


1 1 
1 1 


9 s . 

zo 


73+0 
. / oztzu. 


OQ 

uy 


9 s . 
ZO. 


7R+0 


1 3 

.10 


9^. 

ZO. 


QO+O 

.yuznu. 


08 
,Uo 


9R 
ZU, 


no-i-o 1 o 

.UUZtZU. 1U 


2450246 


,32 


9^ 

zo 


7^+0 
. / oztzu. 


1 9 
. ±z 


9fi 
ZU 


9^+0 
.ZOztzU. 


1 K 


OA 
Z4. 


s^+o 


0^ 

uo 


9R 
ZU. 


09+0 
.UZznU. 


1 R 
. 10 


9R 
ZU 


.UUZtZU. lo 


2450249. 


.14 


9fi 
zu. 


03+0 

.UOZCU. 


1 K 


9fi 
zu. 


4Q+0 

,4yZ[ZU 


1 7 
. 1 1 


9^ 
zo. 


04+0 


OR 
UU 


9^ 
zo. 


1 R+O 
. luznu. 


OR 
uu 


9fi 
zu. 


. UUZCU. 14 


2450252. 


,08 


9fi 
zu. 


.Ulzcu. 


1 4 

, 14 


9R 
zu. 


30+0 
.oyzcu. 


1 fi 
. 1U 


9^, 

zo. 


91 +0 
. Z 1 zcu. 


08 
. uo 


9^ 
zo. 


90+0 
.zuznu. 


OR 
.uu 


9fi 
zu. 


c\A _i_n 1 q 

. U4ZCU. iy 


2450255. 


.31 


9fi 
zu. 


9R+0 
.zuzcu. 


1 7 


9fi 
zu. 


zLzL+O 

.44ZCU 


. lO 


9^, 

zo. 


93+0 


OR 
.uu 


9^, 

zo. 


40+0 


07 

,U l 


9fi 
zu. 


ec:_|_n 91 

. OOZCU. Z 1 


2450259. 


,05 








9fi 
zu. 


3R+0 
.OOzizU. 


1 fi 

. 10 


9 r i 
zo. 


RQ+O 


1 

. 1U 


9 r i 
zo. 


^3+0 


OQ 

.uy 


9R 
ZU. 


7Q_i_n on 
. / yztzu.zo 


2450263. 


.08 


9fi 
ZD. 


OR+O 
.UOztzU. 


1 7 


9fi 

zu. 


. luztzu. 


1 
. 1U 


9 r i 

zo. 


^R+O 


OQ 

uy 


9 r i 

zo. 


83+0 


07 


9fi 
ZU. 


31 +0 1 3 
.OlZtZU. 10 


2450267. 


,49 


9 r i 

ZD. 


^+0 
■ OOztzU. 


no 

,uy 


9^. 

zo. 


^9+0 
.OZznU. 


fix 


9 s . 

zo. 


Q4+0 


1 4 
, 14 


9fi 

zu. 


OR+O 


1 4 
, 14 


9R 
ZU. 


04+0 1 9 
.U4ZIZU. 1Z 


2450274. 


,34 


OK 
zo 


77+0 
, I I zcu. 


1 7 


9<i 
zo 


8R+0 
.OUZizu. 


OQ 


9^ 
zo 


77+0 
, I I mu. 


1 

. 1U 


9fi 
zu 


99+0 
, zzzcu. 


1 9 

, 1Z 


9fi 
zu 


Q«_i_n 1 r 

.ouzizu. iu 


2450287. 


,26 


9fi 
zu 


1 4+0 

. 14ZCU 


1 7 


9fi 
zu. 


49+0 

.4ZZCU. 


lo 


9^, 

zo 


1 1 +0 

. 1 1 zcu 


08 
uo 


9^ 
zo 


44+0 
.44 znu 


07 
U l 


9fi 
zu 


7Q_l_n 99 
, / ozcu. zz 


2450302. 


,14 


OK 
zo 


4R+0 
.4UZIZU. 


1 9 

. 1Z 


9<i 
zo 


^0+0 
.OUZizu. 


OQ 


9^ 
zo 


SQ+O 
.oyznu. 


1 R 
1U 


9fi 
zu. 


97+0 
,z i znu. 


1 ^ 

. lO 


9fi 
zu 


«a_|_n 34 
.UOZIZU.04 








P91 






P99 






P93 












ook 
ozo 


2449512. 


,47 








95 


96+0 


07 


96 


51 +0 

, O _L _I_VJ ■ 


.21 


96 


84+0 


.24 


95 




2450227. 


.55 








25. 


.46+0. 


09 


25. 


,75+0. 


.10 


26. 


.75+0. 


16 


26. 


,75+0.18 


2450235. 


.59 


OK 

ZO 


w+o 


OS 
uo 


9^. 

zo 


83+0 


l 3 

. 1 o 


9^ 
zo 


s^+o 

, ooznu . 


1 9 

. J. z 


9^ 
^o 


4Q+0 
,4y zcu . 


07 

U I 


9^ 

^o 


OOXU. 1 u 


2450246 


,32 


OK 

ZO. 


83+o 

.OOZizu. 


1 9 

. J. z 


9^ 
zo 


3R+0 
.OUZizu. 


OQ 

uy 


9fi 
zu 


98+0 
.zoznu. 


97 
.z / 


9fi 
zu 


33+0 
oozcu. 


1 4 

, 14 


9fi 
zu. 


i «_|_n 1 4 

, 1 UZCU. 14 


2450249. 


,14 


9fi 
zu. 


7^+0 
l ozizu. 


34 
. 04 


9<i 
zo 


04+0 
.U4ZCU. 


OR 
uu 


9fi 
zu. 


.OOznu. 


1 3 
lO 


9fi 
zu. 


4^+0 

.40ZIZU. 


1 1 

, 1 1 


9fi 
zu. 


oo_|_n 1 

. ZZXU. 1 u 


2450252. 


,08 








9 r i 
^o 


07+0 
. u i znu 


OR 
. uu 


9fi 
^u 


OR+0 
. uuxu 


1 7 
1 1 


9fi 
^u 


^3+0 


1 Q 

, i y 


9fi 
^u 


07_|_n i a 

■ O 1 XU. 1 u 


2450255. 


.31 


9fi 
zu 


. 1 yzcu. 


99 
. zz 


9^, 

zo. 


37+0 
.O l zcu. 


OS 
uo 


9^, 
zo. 


R1 +0 


OQ 

uy 


9fi 
zu. 


^1 +0 

.oizcu. 


1 R 
. 1U 


9fi 
zu. 


qi _i_n 1 s 

.oizcu. io 


2450259. 


,05 


9R 

Zu. 


fifi+O 
.UUZCU. 


zo 


zo. 


R8+0 
.UOZCU. 


1 4 


9^ 
zo. 


37+0 


1 1 
, 1 1 


9fi 
zu. 


70+0 
. i uzcu. 


93 
zo 


9fi 
zu. 


«i _i_n 91 

. U 1XU.Z 1 


2450263. 


.08 


9fi 
zu. 


4R+0 
,4uzizu. 


. lO 


OK 
zo. 


^0+0 
.ouzcu. 


OQ 
. uy 


9^, 

zo. 


Q3+0 


1 3 
. lO 


9^, 

zo. 


4^+0 

.40ZIZU. 


OR 
.uu 


9^, 

zo 


7Q_i_n i n 
. i yzizu. iu 


2450267. 


.49 


OK 


4^+0 
.40ZCU. 


1 


9 r i 
zo. 


79+0 
. 1 zzcu. 


1 9 

. 1Z 


9fi 
zu. 


.OOznu. 


90 
zu 


9^, 

zo. 


Q9+0 
.yzzcu. 


1 
. 1U 


9 r i 
zo. 


qi _|_n OQ 
.y izizu.uy 


2450274. 


.34 


9fi 
zu. 


.U l zcu. 


1 zL 


9^, 

zo. 


Q1 +0 
,y izcu. 


1 3 
. lO 


9fi 
zu. 


4^+0 
.^loznu. 


1 8 

, lO 


9fi 
zu. 


1 4+0 

. 14ZCU. 


1 1 

, 1 1 


9fi 
zu. 


i S-i_n 1 9 

. 1 OZCU. 1 z 


2450287. 


,26 


9fi 
^u 


9R+0 


1 7 


9^. 

zo 


9Q+0 

, z.y znu. 


OS 
uo 


9^ 
zo 


^1 +0 

, o i znu 


1 

1 u 


9fi 
^u 


3R+0 


1 7 
i ( 


9fi 
^u 


ci _i_n i 7 

.0 1ZCU. 1 I 


2450302. 


,14 


9<i 
.^o 


89+o 


1 3 

1 o 


9<i 
^o 


8R+0 


1 fi 
1 u 


9fi 

Z.U 


01 +0 


1 8 

1 o 


97 


01 +0 


31 

1 












P9R 






P97 






uZO 






P9Q 






P30 


2449512. 


,47 


26 


,36+0. 


.15 


25 


,90+0. 


12 


25. 


,77+0. 


10 


25, 


.68+0. 


09 


26 


02+0 1 3 


2450227. 


.55 


26. 


,43±0. 


.13 


26. 


.04+0. 


.12 


25. 


.58+0. 


.07 


25. 


.58+0. 


.05 


25, 


.21+0.08 


2450235. 


.59 


26. 


.67±0. 


,17 


25. 


.33+0. 


.08 


25. 


.99+0, 


.10 








25, 


.73+0.13 


2450246. 


.32 


26. 


.06+0. 


,10 


26. 


.08+0. 


.14 


25. 


.96+0, 


,10 


25. 


.29+0, 


,05 


26, 


.01+0.11 


2450249. 


,14 


26 


,07±0. 


,10 


26. 


.17+0. 


.11 


25. 


,07+0. 


,05 


25. 


,45+0, 


,06 


26, 


,25+0.14 


2450252. 


.08 


26. 


,53±0. 


,16 


25. 


.96+0. 


,11 


25. 


.16+0. 


,06 


25. 


,43+0. 


,06 


25. 


.90+0.12 


2450255. 


.31 


27. 


,31±0. 


.37 


26 


,23+0. 


,12 


25. 


.40+0. 


,06 


25. 


,61+0. 


,08 


25. 


,23+0.07 


2450259. 


.05 


26. 


,66±0. 


,25 


25 


,88+0. 


.12 


25 


.66+0. 


,11 


25 


.61+0. 


,10 


25. 


.46+0.09 


2450263. 


.08 


26. 


,88±0. 


.23 


25. 


.39+0. 


,08 


25. 


.83+0. 


.10 


25. 


,87+0. 


.10 


25. 


,71+0.10 


2450267. 


.49 


26. 


.06+0. 


.13 


25 


.38+0. 


,08 


26. 


,22+0. 


,15 


25. 


.67+0. 


,09 


26. 


,02+0.15 


2450274 


,34 


25. 


,77±0. 


,09 


25. 


,81+0. 


,09 


25. 


.67+0. 


,10 


25. 


,22+0. 


,05 


25. 


.99+0.12 


2450287. 


.26 


26. 


,71±0. 


,22 


25 


,97+0. 


,14 


25. 


,44+0. 


,08 








25. 


.63+0.10 


2450302. 


.14 


25. 


,70±0. 


.10 


25. 


.80+0. 


,12 


25. 


.87+0. 


.13 


25. 


.37+0. 


,08 


26. 


.09+0.13 
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TABLE A 7— Continued 



JD Fo55W±a F555W±a F555W±a F555W ±a F555V^±ct 









r*3i 




P39 
boz 






P33 












244951 2 


,47 


25. 


,33±0. 


.09 


25.47±0. 


10 


25. 


,31±0. 


08 


26, 


22+0. 


12 


of? 28+0 14 


2450227 

_: 1 ' ^ V ' _. _. | . 


.55 


25. 


.23+0. 


06 


25 84±0 


12 


26. 


,00±0. 


,13 


25, 


,72+0. 


14 


25 46+0 09 


94^.093^ 

Z 4 o U Z O O ■ 


^9 
. o y 


zo. 


rr+o 

-UUZIZU. 


1 1 


Of? 1 A4-C) 

ZU. 14:XU 


1 3 


9fi 
zu 


.UUinu. 


99 
, zz 


9fi 
zu 


93+0 
.zoznu. 


1 7 


Of? 93-1-0 1 9 
zu . zoznu. i z 


94^094fi 

Z40UZ4U 




9<i 


7^+0 


1 4 






9^ 
zu 


73-1-0 


1 ^ 
, 1U 


9^ 
zu 


90+0 


1 3 




94^,0940 

Z40U Z4c* . 


1 4 


9^ 
zu 




1 n 


c;i +n 

Z(J . O ' ' ' ' 


07 
u I 


9^ 
zu . 


77-1-0 
. i i znu 


1 1 


9^ 
zu , 


89+0 
ozxu. 


1 
±u 


Of? 4_tc_|_ri i c 

ZU .4:UZIZU. i. U 


94^09^9 


OS 


9^ 
zu , 


. zoznu. 


OS 


oc «7-i_n 

Ztj.ui znu. 


1 1 

L L 


9fi 
zu. 


1 S-l-0 

. lOXU. 


1 7 


9^ 
zu 


83+0 
ooxu. 


09 


oc, QS-l-0 08 

ZU . OOZIZU. uo 


94^09^ 

Z40U ZOO ■ 


31 


ZU . 


1 9-I-0 

. LZ ' * ' 


OR 


oc, S7-|_n 


1 1 
L L 


9fi 
zu . 


07-I-0 
. U 1 xu. 


1 3 


9fi 
zu , 


94+0 


1 

J.U 


OC, Sf?-|-0 1 1 
ZU . OUZIZU. i. J- 


94^09^.0 


o^ 


9^, 


3fi+o 

.OUZizu. 


no 


9fi 93-1-0 
zu . zoxu. 


1 R 
1U 


9fi 
zu. 


.zuznu. 


90 
zu 


9fi 
zu. 


40-1-0 


1 r i 
1U 


OC, Qzl-|-0 1 
ZU . c/^iZIZU. 1 u 


94^09^3 

Z4oUZUO • 


os 


9 r i 

ZU. 


.4 f ztzu. 


no 


zu . zoxu. 


1 7 


Of; 
ZU. 


94-1-0 


1 8 
. lo 


9fi 
zu. 


78+0 


1 Q 


Of? 1 7-I-0 1 1 

ZU . 1 I XU. 1 1 


94^09(^7 

z4ouzu ( . 


49 


9 r i 


71 +0 


1 9 


zo.yoznu. 


1 3 


9 r i 
zu. 




1 1 
, 1 1 


9fi 
zu. 


3R+0 
.OUznu. 


1 3 


Of? R3-I-0 18 
zu.uozizu. 10 


94^0974 


34 


9^ 
zu 


fi.8+0 
. uoxu. 


1 n 


nr. 7Q-|_n 
zu . i oznu. 


1 1 


9fi 
zu 


4S-I-0 

,^OXU. 


90 
zu 








Of? f?o_i_n 1 c; 

ZU . UZZIZU. J- u 


94^0987 


9R. 

. ZU 


9^ 
zu 


31 -l-O 
. o ± znu 


1 1 


Ofi 91 _|_f| 
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1 3 
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zu 


R1 -l-O 
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zu 
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1 4 
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zu 
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zu 
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P3fi 

VyuO 
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244951 2 


,47 


25. 


,66±0. 


,11 
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16 








26 


.28+0. 


12 


Of; 01+o 12 


2450227. 


.55 


25. 


,77±0, 


,11 


25.61±0. 


08 


26 
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27 
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28 
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59 


96 
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09 
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96 
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97 
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lO 


Q7-un 1 1 

ZO . O i XU. 1 1 


94^0940 

Z 4: U U Z 4: f 


1 4 


9^ 
z -j . 


M +0 


0Q 


or, r.'jA.a 
zu . u i znu. 


07 

U 1 


9n 
zu 


34+0 


1 9 

. _L Z 


9n 
zu 


Qn+0 


99 
zz 


9n 44+0 18 
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P44 
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2449512. 


.47 


25 


,79+0. 
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16 


26 
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20 
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£?0 1 A 

,62+0. 


1 D 
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2450227. 


.55 


26, 


,49±0. 


.17 


26.22±0. 


13 


26. 


,68+0, 
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26.73+0.19 


2450235. 


.59 


26. 


,29±0, 


.15 


26.66±0. 


19 


25. 


.73+0. 


.10 


25. 


.68+0. 


12 


27.30+0.29 


2450246. 


.32 


26. 


,83±0, 


.17 


25.92±0. 


11 


26. 


.28+0. 


,17 


26. 


.72+0. 


22 


26.46+0.19 


2450249. 


,14 








25.99±0. 


10 


26. 


.46+0. 


.15 


26. 


,50+0. 


12 


26.83+0.17 


2450252. 


.08 


25. 


,80±0. 


,09 


26.05±0. 


13 


26. 


,19+0, 


,18 


26. 


,79+0. 


21 


26.92+0.24 


2450255. 


.31 


25. 


,99+0, 


,09 


26.41±0, 


16 


25. 


,48+0, 


.10 


26. 


.45+0. 


11 


26.68+0.17 


2450259. 


.05 


26 


,24±0. 


,16 






25 


,75+0, 


.12 


25. 


.96+0. 


10 


27.41+0.31 


2450263. 


.08 








26.67±0. 


19 


26. 


,01+0. 


.12 


26. 


.23+0. 


10 


26.07+0.09 


2450267. 


.49 








25.86±0, 


10 


26. 


,12+0. 


,16 


26. 


,77+0. 


19 


26.33+0.17 


2450274 


,34 


25. 


.66+0. 


,08 


26.37±0, 


14 


26. 


,44+0. 


,17 


26. 


,61+0. 


16 




2450287. 


.26 


26. 


.55+0. 


,22 


25.70±0, 


09 


26. 


,17+0. 


,17 


26. 


.39+0. 


16 


26.15+0.13 


2450302. 


.14 


26. 


,30±0. 


,17 


25.98±0, 


15 


25. 


,57+0, 


,11 


25. 


,76+0. 


10 


26.75+0.29 
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TABLE A7— Continued 



JD 


F555W ± a 


F555W ± a 


F555W±<t 


F555W±<r 


F555V^±ct 






CA7 
L/4 ( 


CAR 


CAQ 

*^4y 




0/1 /I O £1 AT 
z44yolz\4 / 


Oft Q 1 -LA 1 K 
ZO.olztU. lo 


Oft 70-Ln 1 7 

zo. / y±u.i / 


Oft QQ_l_fl 1 Q 


oft KQ_i_n 1 q 


Oft 70-Lfl 1 K 
ZD. / Z±U. 10 


0/1 KCiOOT K K 

z4oUzz l .00 


ZO.OO±U.1U 


Oft nco_i_n i a 
ZO.OoztU. 14 


Oft OQ-LH 1 A 
ZD.ZO±U. 14 


Oft OOJ-fl oo 
zD.yzitU.zz 


07 O/l -l-fl Qft 
z ( .z4±U.oD 


0/1 KCiO'i K CO 

z4oUzoo.oy 


Oft 1 O-LPl 1 Q 
ZD. lz±U. lo 


Oft 1 7J_n 1 O 
ZD. 1 / ±U. Iz 


ZO. / Z±U. 1 1 


Oft Q 1 -Lfl 1 A 
Z0.ol±U. 14 


oft KO-Ln on 
zo.oy±u.zu 


9zL^n9zLfi ^9 


ZO.4 f znu. lo 


Oft «4_|_n 1 7 
ZD.D43IU. 1 I 


oft no+n 1 1 

zd . uyznu. i i 


oc, Rft-i-n no 


oft i aa-c\ 1 a 

ZD . 14 HID. 14 


2450249.14 


25.67±0.08 


25.63±0.07 


26.15±0.10 


26.37±0.14 


26.78±0.19 


2450252.08 


25.81±0.10 


26.22±0.14 


25.84±0.08 


26.44±0.14 


27.39±0.37 


2450255.31 


26.17±0.14 


26.25±0.12 


25.97±0.11 




26.94±0.16 


2450259.05 


26.22±0.17 


26.98±0.30 


26.54±0.19 


26.63±0.21 


26.80±0.17 


2450263.08 


26.06±0.12 


26.96±0.23 


26.17±0.13 


26.05±0.16 


26.54±0.13 


2450267.49 


25.48±0.08 


26.03±0.10 


25.70±0.10 


26.58±0.18 


27.25±0.28 


2450274.34 


26.19±0.14 


26.10±0.12 


26.49±0.15 


26.25±0.13 


26.46±0.17 


2450287.26 


25.72±0.12 


25.89±0.12 


26.07±0.14 


26.42±0.18 


26.28±0.16 


2450302.14 


26.25±0.23 


26.90±0.29 


26.10±0.15 


26.51±0.23 


26.34±0.15 








TABLE A8 










DoPHOT F814W Photometry 






JD 


F8UW±a 


F8UW±a 


F8UW±a 


F8UW±a 


F81AW ±a 




C01 


C02 


C03 


C04 


C05 


2449512.60 


23.80±0.05 


23.88±0.06 


24.20±0.07 


23.84±0.08 


23.86±0.06 


2450227.63 


23.77±0.05 


24.04±0.05 


24.11±0.07 


24.11±0.10 


23.64±0.05 


2450235.68 


23.58±0.04 


23.98±0.06 


24.34±0.08 


23.79±0.08 


23.72±0.06 


2450246.40 


23.62±0.04 


23.97±0.06 


23.74±0.06 


23.90±0.09 


23.65±0.05 


2450252.16 


23.64±0.04 


23.68±0.04 


23.77±0.06 


23.90±0.08 


23.74±0.07 


2450259.13 


23.60±0.05 


23.66±0.05 


23.60±0.05 


23.94±0.09 


23.74±0.06 


2450267.58 


23.70±0.05 


23.65±0.05 


23.82±0.06 


24.02±0.11 


24.03±0.07 


2450287.36 


23.86±0.05 


23.94±0.05 


24.11±0.08 


24.21±0.24 


23.67±0.07 


2450302.22 


23.70±0.05 


24.09±0.07 


23.95±0.06 


23.88±0.09 


23.64±0.05 




C06 


C07 


C08 


C09 


C10 


2449512.60 




24.09±0.06 


24.58±0.08 


24.54±0.08 




2450227.63 


24.29±0.12 


24.12±0.06 


24.32±0.05 


24.37±0.08 


24.45±0.12 


2450235.68 


24.53±0.14 


24.19±0.05 


24.61±0.06 


24.73±0.13 


24.66±0.13 


2450246.40 


24.62±0.17 


24.07±0.07 


24.64±0.08 


24.90±0.12 


24.24±0.12 


2450252.16 


24.57±0.14 


23.83±0.04 


24.85±0.08 


24.80±0.13 


24.15±0.12 


2450259.13 


24.87±0.23 


23.89±0.05 


24.27±0.06 


24.10±0.09 


24.47±0.12 


2450267.58 


24.56±0.13 


24.01±0.09 


24.20±0.06 


24.22±0.07 


24.32±0.12 


2450287.36 


24.50±0.14 


24.26±0.07 


24.54±0.07 


24.82±0.17 


24.01±0.13 


2450302.22 


24.80±0.20 


23.87±0.05 


24.46±0.09 


24.39±0.10 


24.51±0.15 
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TABLE A8— Continued 



JD 


F8UW±a 


F8UW±a 


F8UW±a 


F8UW±a 


F8UW±a 




Cll 


C12 


C13 


C14 


C15 


2449512.60 


24.59±0.09 


24.26±0.09 


24.28±0.08 


24.76±0.12 




2450227.63 


24.22±0.05 


24.71±0.08 


24.36±0.07 


24.82±0.12 


24.71±0.12 


2450235.68 


24.30±0.06 


24.37±0.06 


24.52±0.06 


24.90±0.13 


24.90±0.13 


2450246.40 


24.63±0.06 


24.50±0.08 


23.98±0.05 


24.78±0.14 


24.13±0.11 


2450252.16 


24.19±0.06 


24.79±0.10 


24.15±0.06 


24.40±0.10 


24.38±0.09 


2450259.13 


24.21±0.08 




24.22±0.08 


24.54±0.10 


24.59±0.10 


2450267.58 


24.22±0.05 


24.83±0.09 


24.61±0.08 


24.95±0.17 


24.63±0.11 


2450287.36 


24.54±0.07 


24.79±0.l2 


24.08±0.05 


24.49±0.l2 


24.34±0.10 


O/ICTAOAO OO 

2450302.22 


O A 1 A I A C\H 

24.14±0.07 


rir AO I A 1 r; 

25.U2±0.15 


O A 1 H I A AO 

24.17±0.U8 


O A TO I A 1 O 

24.73±0.13 


24.87±0.15 




C16 


C17 


C18 


C19 


C20 


2449512.60 


24.93±0.12 


25.22±0.16 


24.73±0.11 


24.73±0.11 


25.31±0.19 


2450227.63 


25.44±0.17 


25.01±0.11 


24.37±0.08 


24.53±0.07 


25.48±0.19 


2450235.68 


24.73±0.11 


24.65±0.08 


24.50±0.09 


24.68±0.09 


24.96±0.10 


2450246.40 


24.98±0.12 


25.15±0.12 


24.23±0.09 


25.04±0.10 


25.13±0.13 


2450252.16 


24.86±0.11 


25.34±0.10 


24.38±0.10 


24.35±0.08 


25.35±0.13 


2450259.13 


25.32±0.19 


25.39±0.16 


24.44±0.10 


24.49±0.09 


25.51±0.22 


2450267.58 


24.84±0.10 


24.82±0.11 


24.68±0.10 


24.71±0.09 


24.83±0.12 


2450287.36 


25.35±0.19 


25.49±0.18 


24.26±0.08 


24.38±0.07 


25.46±0.19 


O/ICAOAO OO 

2450302.22 


O A 7(1 1 C\ 1 C 

24.79±0.15 


O /I O £ 1 A 1 A 

24.85±0.14 


O A D A I A 1 A 

24.89±0.14 


O A AA I A 1 O 

24.90±0.13 


O/l O O I A 1 O 

24.83±0.13 




C21 


C22 


C23 


C24 


C25 


2449512.60 


24.71±0.14 


24.10±0.08 




25.47±0.21 


25.03±0.17 


2450227.63 


25.28±0.16 


24.16±0.08 


24.83±0.13 


25.69±0.28 


25.46±0.14 


2450235.68 


24.62±0.10 


24.30±0.11 


25.04±0.12 


24.90±0.07 


25.08±0.11 


2450246.40 


25.00±0.14 


24.20±0.08 


25.13±0.17 


25.15±0.12 


25.27±0.14 


2450252.16 


24.99±0.14 


24.11±0.08 


25.29±0.17 


25.93±0.36 


25.73±0.17 


2450259.13 


25.26±0.17 








25.87±0.30 


2450267.58 


24.74±0.11 


24.32±0.09 


25.33±0.21 


25.10±0.12 


25.15±0.12 


245028 ( .36 


nr o 1 _L A "in 

25.21±0.19 


O A 1 C _L A 1 n 

24.15±0.1U 


24. 8/±0. 33 


25. 66±0. 22 


0£! 11_LA O O 

2o.ll±0. 33 


2450302.22 


24.62±0.11 


24.43±0.16 


25.39±0.25 


25.68±0.37 


25.39±0.19 




C26 


C27 


C28 


C29 


C30 


2449512.60 




24.93±0.12 


24.95±0.14 


24.99±0.08 




2450227.63 


25.50±0.17 


25.22±0.12 


24.73±0.08 


24.80±0.08 


24.66±0.07 


2450235.68 


25.39±0.15 


24.58±0.09 


24.98±0.11 


24.88±0.10 


24.84±0.10 


2450246.40 


25.15±0.15 


24.84±0.07 


25.10±0.12 


24.58±0.07 


24.97±0.12 


2450252.16 


25.26±0.14 


24.97±0.12 


24.65±0.08 


24.65±0.07 


25.19±0.12 


2450259.13 


25.68±0.27 


25.08±0.14 


24.87±0.11 


25.04±0.12 




2450267.58 


25.13±0.14 


24.67±0.09 


25.33±0.17 


24.88±0.08 


24.98±0.13 


2450287.36 


25.29±0.15 


25.25±0.17 




24.78±0.08 


24.89±0.10 


2450302.22 


24.96±0.13 




24.91±0.21 


24.75±0.11 
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TABLE A8— Continued 



JD 


F8UW±a 


F8UW±a 


F8UW±a 


F8UW±a 


F8UW ±a 




C31 


C32 


C33 


C34 


C35 


2449512.60 


24.60±0.12 


24.62±0.12 


24.88±0.14 




25.21±0.12 


2450227.63 


24.57±0.10 


25.00±0.18 


24.67±0.08 


25.19±0.11 


24.92±0.09 


2450235.68 


24.63±0.13 


25.09±0.15 


25.13±0.14 


25.36±0.13 


25.08±0.12 


2450246.40 


24.89±0.15 


24.57±0.10 


24.75±0.12 


25.06±0.14 


25.67±0.17 


2450252.16 


24.62±0.10 


24.73±0.12 


24.97±0.12 


25.31±0.11 


24.88±0.09 


2450259.13 


24.66±0.12 


25.08±0.12 


25.40±0.20 


25.45±0.15 


25.29±0.12 


2450267.58 


24.73±0.10 




25.36±0.18 


25.42±0.16 


25.47±0.14 


2450287.36 


24.57±0.12 


25.00±0.22 


25.09±0.15 


25.61±0.16 


25.25±0.12 


2450302.22 




24.77±0.15 


24.81±0.15 


25.17±0.11 


25.24±0.13 




C36 


C37 


C38 


C39 


C40 


2449512.60 


24.74±0.12 


25.33±0.14 








2450227.63 


24.78±0.16 


24.98±0.08 


25.24±0.15 


25.65±0.16 


25.04±0.16 


2450235.68 


25.00±0.18 


25.51±0.14 


24.70±0.09 


25.53±0.17 


24.43±0.10 


2450246.40 


24.69±0.13 


25.47±0.11 


25.09±0.15 


26.08±0.29 


24.96±0.15 


2450252.16 


24.71±0.10 


24.86±0.08 


25.49±0.16 


25.72±0.22 


24.99±0.15 


2450259.13 


24.87±0.22 


24.94±0.12 


24.56±0.08 


24.90±0.11 


24.60±0.12 


2450267.58 


25.26±0.16 


25.45±0.16 


24.85±0.11 


26.08±0.33 


24.82±0.15 


2450287.36 




25.19±0.12 


24.64±0.10 


25.03±0.16 


24.53±0.11 


2450302.22 


24.93±0.14 


25.21±0.14 


25.16±0.16 


25.28±0.18 


24.93±0.17 




C41 


C42 


C43 


C44 


C45 


2449512.60 


25.00±0.09 


25.15±0.14 








2450227.63 


25.57±0.20 


25.04±0.12 




25.41±0.15 


25.53±0.14 


2450235.68 


25.18±0.10 


25.27±0.17 


24.94±0.13 


24.96±0.09 


26.01±0.22 


2450246.40 


25.85±0.19 


25.04±0.11 


25.37±0.15 


25.36±0.16 


25.42±0.12 


2450252.16 


25.26±0.12 


25.18±0.14 


25.14±0.16 


25.54±0.14 


25.80±0.19 


2450259.13 


25.26±0.15 


25.54±0.22 


25.03±0.14 


24.85±0.10 


25.93±0.25 


2450267.58 


25.88±0.20 


24.86±0.12 


25.32±0.18 


25.41±0.16 


25.47±0.17 


2450287.36 


25.46±0.15 


24.88±0.12 


25.13±0.34 


25.40±0.13 


25.22±0.13 


2450302.22 


25.13±0.14 


25.09±0.19 


24.74±0.12 


24.97±0.13 


25.82±0.28 




C46 


C47 


C48 


C49 


C50 


2449512.60 




25.65±0.20 


25.17±0.12 


25.65±0.18 


25.45±0.17 


2450227.63 


25.34±0.15 


25.59±0.18 


25.12±0.12 


25.76±0.21 


26.48±0.34 


2450235.68 


25.45±0.19 


25.18±0.13 


24.91±0.11 


25.49±0.15 


25.93±0.23 


2450246.40 


25.00±0.12 


25.62±0.16 


25.18±0.12 


25.01±0.10 


25.61±0.19 


2450252.16 


25.25±0.14 


25.30±0.14 


24.92±0.08 


25.52±0.14 


26.03±0.22 


2450259.13 


25.41±0.24 


25.45±0.19 


24.98±0.17 


25.88±0.20 


25.88±0.25 


2450267.58 


25.02±0.12 


25.31±0.15 


25.05±0.12 


25.37±0.14 


26.67±0.42 


2450287.36 


25.00±0.15 




25.12±0.19 


25.68±0.23 


25.57±0.15 


2450302.22 


25.30±0.25 




25.21±0.15 


25.69±0.20 


25.49±0.15 
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TABLE A9 
ALLFRAME V Photometry 



JD 












V±<7 




V±<7 




V±<7 








C01 






C02 






C03 






C04 






C05 


2449512. 


.47 


24 


,67±0. 


.15 


24 


,78±0. 


14 


24 


,96±0. 


12 


24 


.56±0 


.17 


25 


.47±0.28 


2450227. 


.55 


24 


,86±0, 


30 


24 


.91±0. 


13 


25 


,12±0, 


.18 


25 


.20±0 


.28 


24 


80±0 15 


o a cnoot: 

245U2oo. 


.59 


24 


.59±0, 


13 


24 


,95±0, 


28 


25 


,25±0, 


16 


24 


,72±0 


on 

.20 


24 


98±0 19 


2450246 


,32 


24 


,59±0, 


13 


24 


,65±0. 


.17 


24 


,56±0, 


.16 


24 


,65±0. 


.30 


25 


.13±0.17 


2450249. 


,14 


24 


,64±0. 


.13 


24 


,63±0. 


.14 


24 


,52±0. 


.12 


24 


,70±0 


.20 


25 


,29±0.24 


2450252. 


.08 


24 


,67±0. 


13 


24 


,45±0, 


.14 


24 


,55±0. 


.12 








25 


18±0 20 


2450255. 


,31 


24 


,72±0. 


.13 


24 


,52±0, 


13 


24 


,64±0. 


.13 


24 


,94±0 


.20 


25 


28±0 26 


2450259. 


,05 


24 


,77±0. 


13 


24 


,49±0. 


.16 


24 


,62±0. 


13 


24 


,98±0 


.24 


25 


48±0 26 


2450263. 


,08 


24 


,81±0. 


.13 


24 


,53±0. 


.13 


24 


,65±0. 


.12 


24 


,95±0 


.26 


25 


54±0 26 


2450267. 


.49 


24 


,86±0, 


15 


24 


,65±0. 


12 


24 


,66±0, 


14 


25 


.06±0 


,24 


25 


.47±0.28 


2450274. 


.34 


24 


,85±0. 


.14 


24 


.68±0. 


13 


24 


,80±0, 


.14 


25 


,23±0 


.24 


25 


,18±0.20 


2450287. 


.26 


25 


,05±0. 


13 


25 


,00±0, 


15 


25 


,22±0, 


16 


24 


,99±0 


,22 


24 


94±0 39 


2450302. 


.14 


24 


,41±0. 


.24 


25 


,30±0, 


18 


24 


,81±0. 


.16 


24 


,78±0 


,21 


25 


.22±0.28 








C06 






C07 






C08 






C09 






C10 


2449512. 


.47 


24 


,98±0. 


64 


24 


.85±0, 


14 


25 


.71±0, 


16 


25 


.76±0 


,22 


24 


.77±0.25 


2450227. 


.55 


25 


,00±0, 


18 


25 


,13±0. 


14 


25 


,28±0, 


14 


25 


,52±0 


.43 


25 


.21±0.23 


2450235. 


.59 


24 


,99±0, 


OA 

20 


25 


,34±0. 


1 1 


25 


,52±0. 


1 A 

14 


25 


,88±0 


■ _> i 
.31 


25 


.22±0.27 


2450246. 


.32 


25 


,29±0, 


.24 


24 


,91±0. 


.15 


25 


,92±0, 


20 


26 


,19±0 


.38 


24 


.79±0.18 


c\ a r Art /I A 

2450249 


,14 


25 


,25±0. 


.19 


24 


,71±0, 


13 


25 


,90±0, 


19 


26 


,21±0 


.35 


24 


,77±0.27 


2450252 


,08 


25 


,41±0. 


.23 


24 


,62±0. 


.15 


26 


,24±0. 


.28 


26 


,07±0 


.30 


24 


95±0 20 


2450255. 


.31 


25 


,41±0. 


.25 


24 


,72±0. 


.15 


25 


,73±0, 


.20 


25 


,53±0, 


.21 


24 


,92±0.42 


2450259. 


.05 


25 


,24±0. 


.20 


24 


,69±0, 


.12 


25 


,13±0. 


.16 


25 


,17±0. 


.30 


24 


,91±0.32 


2450263. 


,08 


25 


,05±0. 


20 


24 


,83±0, 


.21 


24 


,99±0. 


.14 


25 


.07±0. 


.16 


25 


.04±0.26 


2450267. 


,49 


24 


,98±0, 


.19 


24 


,81±0. 


.14 


25 


,13±0, 


.15 


25 


.39±0 


.19 


25 


02±0 24 


2450274. 


,34 


24 


,93±0, 


.18 


25 


,10±0, 


.15 


25 


,40±0, 


.17 


25 


,52±0 


.27 


25 


43±0 28 


2450287. 


,26 


25 


,11±0. 


.19 


25 


,34±0, 


31 


25 


,83±0, 


.22 


26 


.12±0 


.48 


24 


73 ±0 30 


2450302. 


.14 


25 


.31±0. 


.25 


24 


,59±0, 


.14 


25 


,35±0. 


17 


25 


.32±0 


.20 


25 


08±0 28 








Cll 






C12 






C13 






C14 






C15 


2449512. 


.47 


25 


,71±0. 


16 


25 


,29±0, 


.15 


24 


,86±0, 


13 








25 


,40±0.14 


245022 r 


,00 


25 


,04±0. 


1 A 

14 


25 


,69±0. 


on 
.20 


25 


,38±0, 


16 


26 


,02±0 


.ol 


25 


,82±0.17 


2450235. 


,59 


25 


,34±0. 


.18 


25 


,26±0. 


.15 


25 


,40±0. 


.15 


26 


,38±1 


.11 


26 


.00±0.20 


2450246. 


.32 


25 


.31±0, 


33 


25 


,73±0. 


20 


24 


.76±0, 


.13 


25 


,95±0 


.25 


25 


,01±0.14 


2450249. 


.14 


25 


.75±0, 


,17 


25 


,91±0, 


21 


25 


.01±0, 


14 


25 


.28±0 


.15 


25 


,12±0.14 


2450252. 


.08 


25 


,16±0, 


,14 


26 


.OOzbO. 


24 


25 


,10±0, 


.18 


25 


,42±0 


.20 


25 


,34±0.14 


2450255. 


.31 


24 


,81±0. 


14 


26 


11±0. 


.28 


25 


16±0. 


,24 


25 


.63±1 


.08 


25 


,54±0.16 


2450259. 


.05 


24 


,84±0, 


,14 


26 


,21±0, 


47 


25 


.32±0, 


.16 


25 


,81±0 


.22 


25 


,49±0.17 


2450263. 


.08 


24 


,88±0, 


.15 


26 


,17±0. 


.26 


25 


,26±0, 


.16 


25 


,85±0 


.22 


25 


,75±0.20 


2450267. 


,49 


25 


,07±0, 


15 


25 


,79±0, 


.18 


25 


,55±0, 


.18 


26 


,07±0 


.25 


26 


,11±0.28 


2450274. 


,34 


25 


,26±0. 


.17 


25 


,21±0, 


.15 


25 


,52±0. 


.21 


25 


,82±1 


.27 


25 


,43±0.17 


2450287. 


,26 


25 


,83±0. 


.21 


25 


,83±0, 


.25 


24 


,98±0. 


.14 


25 


.38±0 


.17 


25 


.19±0.16 


2450302. 


,14 


24 


,90±0, 


.15 


25 


,98±0, 


.55 


25 


,44±0, 


.20 


26 


,07±0 


.71 


25 


,76±0.23 
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TABLE A9— Continued 



JD 




V±a 








V±<7 




V±<7 




V±<7 








PI fi 






P1 7 






PI 8 






P1 Q 






P9n 


2449512. 


,47 




69+n 


.15 


95 


69+0 


.34 


95 


90+0 


.25 


95 


99+0 

■ iJij -1—\J 


.22 


97 

— 1 


Qn+n 47 


2450227. 


.55 


26 


,29+0 


.32 


26 


.67+0 


.84 


25 


.67+0 


.19 


25 


.59+0 


.15 


27 


.31+0.64 


2450235. 


.59 


zd 


^n+n 

.DUCXU 


.15 


ZD 


71 -i-n 

. 1 1CXU 


.23 


OK 
ZD 


QS-i-n 

.yocnu 


.84 


9^ 
ZD 


ss-i-n 


.19 


9fi 
ZU 


.ooxu.ou 


2450246 


,32 


9^ 
ZD 


S9-i-n 

.OZxU 


.44 


9fi 
ZU 


99+n 

.ZZxcU 


.30 


94 

Z4: 


SS-l-fl 


.15 


9fi 
ZU 


no-i-n 


.47 


9fi 
ZU 


7Q-i-n "?n 
. / yxcu.ou 


2450249. 


.14 


9fi 


ns+n 

.uoxcu 


.26 


9fi 
zu 


4^+n 

-40XCU 


.33 


OK 
ZD 


ns+n 

.uoxcu 


.21 


9^; 

ZD 


m +n 


.43 


9fi 
zu 


0(5_|_n AA 

.OUXCU .4:4: 


2450252. 


,08 


9fi 
zu 


1 9+n 


.26 


9fi 
zu 


.oyxcu 


.34 


OK 
ZD 


•?n+n 


.17 


9^ 
ZD 


9*?+n 


.14 


9fi 
zu 


.OUXCU.4D 


2450255. 


.31 


9fi 
zu 


•?n+n 

■ OUxcu 


.28 


9fi 
zu 


■ D 1 xcu 


.39 


OK 
ZD 


9Q+D 
-Zyxzu 


.31 


9^ 
ZD 


47+n 
.*± t XIU 


.16 


9fi 
zu 


qs-i-n ^1 
.yoxcu.Di 


2450259. 


,05 


9fi 
zu 


. t oxcu 


.40 


9fi 
zu 


^1 -i-n 

.DlxCU 


.35 


9^ 
ZD 


.y zxzu 


.27 


9^ 
ZD 


c .4-i-n 


.16 


97 
Z 1 


i n+n ^.1 

.1UXCU.D1 


2450263. 


.08 


9fi 

zu 


91 —I— 
.ZlxcU 


.26 


9fi 
ZU 


1 1 — I— (~l 
. ± ±XCU 


.28 


9^ 
ZD 


p;n+n 


.29 


9^ 
ZD 


.OOXU 


.19 


9fi 
ZU 


.ooxu .o i 


2450267. 


,49 


9^ 
ZD 


^n+n 

.DUXCU 


.17 


9^ 
ZD 


^n+n 

.DUXCU 


.16 


9fi 
ZU 


1 4-l-fl 


.28 


9^ 
ZD 


QQ-i-n 
.yyxcu 


.21 


9R 
ZU 


.IDXCU.ZU 


2450274. 


,34 


9^ 
ZD 


sn+n 

.OUxcu 


.22 


9^ 
ZD 


.ouxcu 


.23 


9fi 
zu 




.28 


9fi 
zu 


*?9+n 


.25 


9fi 
zu 


.DOXCU.O ( 


2450287. 


,26 


9fi 
zu 


98 + n 


.26 


9fi 
zu 


48+n 

.40xcu 


.36 


9 r i 
ZD 


94+n 


.17 


9^ 

ZD 


47+n 
( xcu 


.15 


9R 
zu 


qa-i-n fin 
.yoxcu.uu 


2450302. 


,14 


9^ 

ZD 


^1 +n 

.Ulxcu 


.18 


9^ 

ZD 


4 c ,+n 

.4uxcu 


.23 


9fi 
zu 


94+n 


.40 


9R 
zu 


97+n 

.Z ( xcu 


.36 


9R 
zu 


c,Q_|_fi A7 

.DOXCU.4: 1 








P91 






P99 

LyZZ 






poo 






P94 






P9^ 


2449512. 


,47 


96 


93+0 

. zjO_ I— U 


.54 


95 


1 ^i+O 


.17 


95 


98+0 

. iJO— l—\J 


.28 


96 


88+0 


.36 


96 


. Zj(J — 1— U . J- iJ 


2450227. 


,55 


26 


.57±0, 


.44 


25 


.46+0 


.21 


25 


.58+0 


.22 


26 


.72+0 


.37 


26 


70+0 35 


2450235. 


,59 


9^ 

ZD 


fi9+n 


.23 


9^ 

ZD 




.26 


9^ 

ZD 


fi4+n 


.23 


9^ 

Z.D 


4Q+n 


.16 


9^ 

Z.D 


oQ-i-n 9^. 

oyxu.zj 


2450246 


,32 


9^ 
ZD 


ss+n 


.36 


9^ 
ZD 


9 c ,+n 
.zuxcu 


.18 


9fi 
zu 


i ^+n 


.31 


9R 
zu 


^1 +n 


.29 


9R 
zu 


1 7-i_n 9^ 

.1 ( XCU. ZD 


2450249. 


,14 


9fi 
zu 


41 +n 

J. xcu 


.36 


94 

Z4 


cn+n 

.yoxcu 


.18 


9fi 
zu 


ns+n 


.28 


9R 
zu 


4Q+n 
.^tyxcu 


.57 


9R 
zu 


Qo-un 9^ 

.oyxcu.zo 


2450252. 


,08 


9fi 

Z.U 


^4+n 


.60 


9^ 

^D 


m +n 

.u± xcu 


.19 


Z.D 


89+n 


.21 


9fi 

Z.U 


^7+n 

.J 1 xu 


.28 


9R 

Z.U 


AC\+C) "id 

1UXU.04 


2450255. 


.31 


97 

Z I 


1 7+n 

. 1 t cnu 


.70 


9^ 
ZD 


^1 +n 

.OICXU 


.24 


9^ 
ZD 


^s+n 


.17 


9fi 
zu 


-Uuxcu 


.40 


9R 
zu 


QA+n 41 

.04CICU .4 _L 


2450259. 


,05 


9fi 
zu 


78+n 

. i ocnu 


.59 


ZD 


-OUXCU 


.41 


9^ 
ZD 


^1 +n 


.41 


9R 
zu 


7f!+n 


.44 


9R 
zu 


fi i +n 4n 

,U -L CCU .'iu 


2450263. 


.08 


9fi 
zu 


79+n 

. i zxcu 


.49 


9^ 
ZD 


.04xcu 


.25 


9^; 

ZD 


7s+n 


.24 


9^ 

ZD 


4^+n 


.15 


9^; 

ZD 


si _i_n oa 

-O -L ecu . zu 


2450267. 


.49 


9^ 

ZD 


44+n 
.44: xcu 


.24 


9^ 

ZD. 


.UUXCU 


.25 


9^ 
ZD 


7^+n 


.23 


9fi 
zu 


n^+n 

-Uoxcu 


.24 


9^ 

ZD 


.oucicu.iy 


2450274. 


.34 


9fi 
zu 


9 c ,+n 
.zuxcu 


.37 


9^ 
ZD 


89+n 


.28 


9fi 
zu 


n^+n 


.56 


9fi 
zu 


i ^+n 


.24 


9R 
zu 


i Q-|_n oi 
.loxcu. oi 


2450287. 


,26 


9fi 

*-U 


fi9+n 

.uzxu 


.58 


9^ 

Z.D 


94+n 

. Z.4XCU 


.20 


9^ 

ZD 


^7+n 

.O ( XIU 


.26 


9fi 

Z.U 


41 +n 

XCU 


.32 


9fi 

Z.U 


.D / XCU .OU 


2450302. 


,14 


9^ 

Z.D 


■ ij xcu 


.38 


OK 

Z.D 


,ouxu 


.30 


9^ 

Z.D 


sfi+n 

,ouxu 


.24 








9fi 

Z.U 


c;7_|_n 74 

. D ( XCU. 1 4: 








P9fi 






P97 






P9S 






P9Q 
v^zy 






p^n 

UoU 


2449512. 


,47 


26 


,48+0 


.26 


25 


.97+0 


.18 


25 


.71+0 


.20 


25 


.64+0 


.29 


25 


.81+0.24 


2450227. 


.55 


26 


.40±0 


.22 


26 


.10+0 


.22 


25 


.42+0 


.16 


25 


.56+0 


.16 


25 


.15+0.17 


2450235. 


.59 


26 


.55±0 


.30 


25 


.32+0 


.17 


25 


.91+0 


.21 


25 


.75+0 


.20 


25 


.76+0.22 


2450246. 


.32 


25 


.93±0 


.15 


26 


.13+0 


.25 


25 


.88+0 


.23 


25 


.21+0 


.22 


26 


.03+0.22 


2450249. 


,14 


26 


.13+0 


.20 


26 


.22+0 


.27 


25 


.01+0 


.15 


25 


.46+0. 


.18 


26 


.25+0.42 


2450252. 


.08 


26 


.38+0 


.21 


25 


.98+0 


.23 


25 


.12+0 


.15 


25 


.44+0 


.15 


25 


.85+0.22 


2450255. 


.31 


26 


.70+0 


.33 


26 


.29+0 


.53 


25 


.38+0 


.16 


25 


.60+0 


.16 


25 


.14+0.15 


2450259. 


.05 


26 


.15+0 


.19 


26 


.00+0 


.35 


25 


.99+0 


.22 


25 


.61+0 


.60 


25 


.40+0.17 


2450263. 


.08 


26 


.65+0 


.29 


25 


.39+0 


.17 


25 


.83+0 


.20 


25 


.86+0 


.22 


25 


.63+0.18 


2450267. 


.49 


26 


.09+0 


.20 


25 


.32+0 


.27 


26 


.11+0 


.26 


25 


.63+0 


.19 


25 


.85+0.23 


2450274 


,34 


25 


.79+0 


.18 


25 


.84+0 


.45 


25 


.63+0 


.22 


25 


.16+0 


.15 


26 


.12+0.22 


2450287. 


.26 


26 


,60±0 


.25 


26 


.06+0 


.25 


25 


.61+0 


.34 


25 


.78+0 


.25 


25 


.61+0.20 


2450302. 


.14 


25 


,79±0 


.26 


25 


.91+0 


.25 


25 


.89+0 


.23 


25 


.32+0 


.20 


25 


.95+0.69 
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TABLE A9— Continued 



JD 




V±a 








V±<7 




V±<7 




V±<7 














P39 






Oil 




C34 






v^oO 


2449512. 


,47 




95+0 


.15 


95 


5fl+f) 


.17 








26.13±0. 


.26 






2450227. 


.55 


25 


,17±0. 


.18 


25 


.95±0 


.23 


26 


,08±0 


.23 






25 


,46±0.15 


2450235. 


.59 


9^ 

zo 


^n+n 
.ou^u 


.18 


9fi 
ZU 


^1 — I— 


.34 


9fi 
ZU 




.29 


26.44±0 


.35 


9fi 
ZU 


on-l-n 99 
• ZUXIU.ZZ 


2450246. 


,32 


9^ 

zo 


77-l-fl 


.24 


9^ 
ZO 


OQ-i-n 


.46 


ZO 


si -i-n 


,21 


25.88±0. 


.24 


9fi 
ZU 


7/i_i_n *?9 


2450249. 


.14 


9^ 
zo 


fii +n 


,17 


9 r i 
zo 


■ OOIlU 


.19 


9^; 

zo 


.ooznu 


.21 


25.84±0 


.19 


9fi 
zu 


c;n+n ^i 


2450252. 


.08 


9^ 
zo 


.zynzu 


,15 


9^ 

zo. 


. i yznu 


.24 


9fi 
zu 


9"? -i-n 


.32 


26.04±0 


.22 


9^ 
zo 




2450255. 


.31 


9^ 
zo 


n^+n 


.21 


9fi 
zu 


n^+n 


.26 


9fi 
zu 


i fi+n 


.33 


26.25±0 


.22 


9^ 
zo 


sn-l-n 1 Q 


2450259. 


,05 


9^ 

zo. 


91 — I— 


.15 


9fi 
ZU 


o/i _i_n 


.28 


9fi 
zu 


97-i-n 

.Z ( 


.24 


26.40±0 


.24 


9R 
ZU 


09-l-n 9zL 

-UZXZU.Z^i: 


2450263. 


.08 


9^ 

zo 


•?n-i-n 


.20 


9fi 
ZU 


99-i-n 

.ZZznU 


.31 


9fi 

zu 


.oymu 


.45 


26.66±0 


.34 


9fi 
ZU 


nn+n rq 
.uunzu.uy 


2450267. 


.49 


9^ 

zo 


fi7-i-n 


.28 


9fi 
ZU 


1 zL+n 


.28 


97 
Z ( 


i n+n 


.65 


26.42±0 


.30 


9R 
ZU 


c,9_|_n 97 
.ozznu.z ( 


2450274. 


.34 


9^ 
zo 


fifi-i-n 

,uuxu 


.20 


9^ 
zo 


71 +n 

. 1 1XIU 


.22 


9^ 
zo 


c ,9-i-n 


.18 


25.92±0 


.25 


9fi 
zu 


4Q-|-n 97 


2450287. 


.26 


9^ 
zo 


.zuxzu 


.16 


9fi 
zu 




.32 


9R 
zu 


.UUXU 


.38 


26.53±0 


.30 


9R 
zu 


c,i _|_n OR 


2450302. 


,14 


9fi 
zu 


07+n 

,U 1 xzu 


.92 


9^ 
zo 


.uyznu 


.22 


9^ 
zo 


81 +n 


.34 


26.07±0 


.25 


9R 
zu 


nfi+n 9^ 
.wznu. zo 








LyOU 
















C39 








2449512. 


,47 


95 


^7+0 


.20 


96 


6^+0 

.\JtJ— 1— U 


.29 












96 


1 9+n ^9 


2450227. 


.55 


25 


,73±0 


.24 


25 


.60±0 


.19 


26 


.25±0 


.26 


27.61±0 


.65 


26 


52±0 38 

. 'J Zj _l_ U.UU 


2450235. 


,59 


9fi 

ZU 


i fi-t-n 


.26 


9fi 

ZU 


^1 +n 


.26 


9 r i 
zo 




.17 


26.42±0 


.30 


9^ 

zo 


OQ-Lf) 1Q 


2450246 


,32 


9^ 
zo 


91 +n 


.27 


9fi 
zu 


.^tynzu 


.33 


9R 
zu 


1 9+n 


.22 


27.36±0. 


.55 


9R 
zu 


no-i-n 9^ 


2450249. 


,14 


9^ 
zo 


41 +n 


.18 


9^ 
zo 


.0 * znu 


.16 


9fi 
zu 




.27 


26.97±0 


.49 


9R 
zu 


^zl-l-n Af{ 


2450252. 


.08 


9^ 

ZO 


74+D 


.56 


ZO 


89+n 


.22 


9fi 
zu 


98+n 


.26 


26.89±0 


.38 


9fi 
zu 


. rjrj zcu .oo 


2450255. 


.31 


9^ 
zo 


.oyznu 


.21 


9^ 
zo 


71 +n 

. 1 1XIU 


.23 


9fi 
zu 


■ OUznu 


.35 


26.12±0 


.27 


9R 
zu 




2450259. 


.05 


9fi 
zu 


1 7+fl 


.30 


9fi 
zu 


n^+n 


.23 


9^ 
zo 


9Q+n 


.16 


26.43±0 


.31 


9^ 
zo 




2450263. 


.08 


9fi 


■ OOILU 


.42 


9fi 
zu 


■ Uyznu 


.64 


9^ 
zo 


-Ooznu 


.18 


26.73±0 


.47 


9^ 
zo 


oi _i_n oo 
. O J. zc u . z z 


2450267. 


.49 


9fi 
zu 


,ooxu 


.32 


9fi 
zu 


.O 1 xzu 


.23 


9^ 
zo 


.oomu 


.18 


27.28±0 


.54 


9^ 
zo 


QQ_|_n 9Q 


2450274. 


.34 


9 r i 
zo 


-UZinu 


.19 


9 r i 
zo 


-Ouznu 


.20 


9R 
zu 


1 8+n 


.27 


27.04±0 


.50 


9R 
zu 




2450287. 


.26 


9fi 

ZU 




.40 


9fi 
zu 




.27 


9^ 
zo 


^1 +n 


.15 


26.75±0 


.39 


9^ 
zo 


44_Lf) on 


2450302. 


,14 


9fi 

ZU 


1 7+n 


.33 


9^ 

ZO 


77+D 


.64 


9fi 
zu 


47+n 


.51 


26.09±0 


.27 


9^ 
zo 


,00-T ± . Zi ± 








OA1 






CAO 










C44 








2449512 


,47 


25 


,80±0, 


.19 








26. 


,44±0 


.86 


26.64±0. 


.31 






2450227. 


.55 


26 


,62±0 


.74 








26. 


.57±0 


.49 


26.64±0 


.33 


26 


.50±0.47 


2450235. 


,59 


26 


,27±0 


.27 


26 


.66±0 


.33 


25 


.77±0 


.23 


25.73±0 


.19 


27 


.21±0.40 


2450246. 


.32 


26 


,96±0 


.42 


25 


.95±0 


.21 


26 


.46±0 


.44 


26.72±0 


.35 


26 


.39±0.25 


2450249. 


,14 


27 


,20±0 


.51 


26 


,09±0 


.24 


26 


,53±0 


.39 


26.52±0 


.25 


26 


,74±0.28 


2450252. 


.08 


25 


,91±0 


.21 


26 


,08±0 


.23 


26 


,33±0 


.35 


26.79±0 


.39 


26 


,93±0.42 


2450255. 


.31 


26 


,05±0 


.22 


26 


,42±0 


.83 


25 


,50±0 


.23 


26.32±0 


.46 


26 


,32±0.31 


2450259. 


.05 


26 


,20±0 


.61 








25 


.76±0 


.24 


25.83±0 


.18 


26 


,95±0.42 


2450263. 


.08 


27 


,24±1 


.02 


25 


,97±0 


.90 


25 


,96±0 


.27 


26.09±0 


.29 


26 


,00±0.20 


2450267. 


.49 


27 


,68±0 


.93 


25 


.85±0 


.25 


26 


,25±0 


.34 


26.59±0 


.35 


26 


,21±0.27 


2450274 


,34 


25 


,64±0 


.18 


26 


,33±0 


.33 


26 


,53±0 


.64 


26.62±0 


.30 


26 


,62±0.41 


2450287. 


.26 


26 


,78±0 


.46 


25 


,73±0 


.35 


26 


,30±0 


.32 


26.39±0 


.29 


26 


,25±0.26 


2450302. 


.14 


26 


,35±0 


.35 


26 


,12±0 


.75 


25 


,67±0 


.18 


25.66±0 


.36 


26 


.78±0.65 



41 



TABLE A9— Continued 



JD 




V±a 
























C46 






C47 






C48 






C49 






C50 


OA A ft £1 


A 7 
,4/ 


26 


,23±0 


.61 


26 


.99±0 


.ZO 


26 


,41±0 


.zy 


26 


.69±0 


.81 


26 


.69±0.28 


OA CAO07 

z4oUzz f . 


.00 


25 


,61±0 


on 
.zU 


26 


,67±0 


.zy 


26 


.29±0. 


Q 1 

ol 


27 


,08±0. 


.40 


26 


.90±0.41 


OA KCiO'i K 

z4oUzoo. 


oy 


26 


,04±0 


OQ 


26 


.23±0 


ZD 


25 


,78±0. 


.1 ( 


26 


,45±0. 


.Z ( 


26 


,57±0.26 


2450246 


,32 


25 


,55±0 


.18 


26 


.69±0 


.32 


26 


11±0 


,22 


25 


,66±0 


,16 


26 


,20±0.27 


2450249. 


.14 


25 


,60±0 


.53 


25 


.68±0 


.17 


26 


.28±0 


.27 


26 


,53±0 


,34 


26 


,80±0.40 


2450252. 


.08 


25 


,82±0 


.21 


26 


.28±0 


.30 


25 


,91±0 


.18 


26 


.66±0 


.33 


27 


,10±0.37 


2450255. 


.31 


26 


,13±0 


.26 


26 


,34±0 


.28 


26 


,07±0 


.27 


27 


,46±0 


.71 


26 


.84±0.54 


2450259. 


,05 


26 


,37±0 


.38 


26 


,57±1 


.01 


26 


,74±0 


.45 


26 


,75±0 


.44 


26 


,74±0.34 


2450263. 


.08 


26 


,00±0 


.26 


27 


,06±0 


.40 


26 


,30±0 


.27 


26 


,26±0 


.34 


26 


,37±0.60 


2450267. 


,49 


25 


,51±0 


.20 


26 


,07±0 


.27 


25 


,78±0 


.26 


26 


,77±0 


.41 


27 


,14±0.53 


2450274. 


,34 


26 


,17±0 


.28 


26 


,12±0 


.33 


26 


,60±0 


.33 


26 


,22±0 


.22 


26 


,15±0.22 


2450287. 


,26 


25 


,74±0 


.20 


25 


.89±0 


.20 


26 


,19±0 


.26 


26 


.70±0 


.35 


26 


,21±0.21 


2450302. 


,14 


26 


.17±0, 


.40 


27 


14±0. 


.76 


26 


.14±0. 


.32 


26 


.79±0 


.68 


26 


,20±0.24 



TABLE A10 
ALLFRAME / Photometry 



JD 


I±a 


I±a 


I±a 


I±a 


I±<7 




C01 


C02 


C03 


C04 


C05 


2449512.60 


23.91±0.12 


23.88±0.11 


24.14±0.12 


23.71±0.14 


23.97±0.23 


2450227.63 


23.70±0.13 


23.96±0.13 


24.01±0.14 


24.08±0.17 


23.73±0.24 


2450235.68 


23.61±0.12 


23.96±0.23 


24.29±0.16 


23.73±0.16 


23.88±0.24 


2450246.40 


23.59±0.12 


23.94±0.14 


23.74±0.15 


23.83±0.17 


23.87±0.24 


2450252.16 


23.66±0.12 


23.67±0.12 


23.76±0.14 


23.78±0.16 


24.02±0.40 


2450259.13 


23.74±0.29 


23.79±0.13 


23.81±0.14 


23.81±0.31 


23.96±0.50 


2450267.58 


23.63±0.18 


23.69±0.17 


23.77±0.13 


23.85±0.15 


24.08±0.23 


2450287.36 


23.93±0.13 


24.06±0.14 


24.08±0.15 


23.95±0.17 


23.84±0.24 


2450302.22 


23.75±0.16 


24.15±0.15 


23.92±0.15 


23.75±0.17 


23.84±0.22 




C06 


C07 


C08 


C09 


C10 


2449512.60 


24.64±0.26 


24.16±0.16 


24.65±0.15 


24.65±0.19 


24.54±0.26 


2450227.63 


24.08±0.62 


24.07±0.14 


24.21±0.14 


24.59±0.21 


24.51±0.17 


2450235.68 


24.38±0.23 


24.22±0.13 


24.56±0.15 


25.00±0.26 


24.44±0.57 


2450246.40 


24.39±0.30 


24.03±0.14 


24.69±0.17 


25.21±0.25 


24.17±0.26 


2450252.16 


24.41±0.28 


23.88±0.12 


24.90±0.18 


25.10±0.31 


24.20±0.17 


2450259.13 


24.61±0.33 


24.00±0.14 


24.34±0.19 


24.36±0.17 


24.41±0.22 


2450267.58 


24.45±0.22 


23.99±0.14 


24.21±0.14 


24.45±0.17 


24.45±0.17 


2450287.36 


24.30±0.25 


24.37±0.17 


24.58±0.15 


24.97±0.30 


24.19±0.20 


2450302.22 


24.48±0.39 


23.89±0.14 


24.51±0.18 


24.54±0.20 


24.39±0.23 



42 



TABLE A10— Continued 



JD 


I±a 


I±a 


I±a 


I±a 


I±a 




Cll 


C12 


C13 


C14 


C15 


2449512.60 


24.70±0.19 


24.32±0.32 


24.28±0.15 


24.82±0.16 


24.34±0.13 


2450227.63 


24.17±0.24 


24.64±0.18 


24.35±0.16 


24.58±0.35 


24.74±0.17 


2450235.68 


24.36±0.15 


24.40±0.15 


24.55±0.17 


24.59±0.53 


24.96±0.19 


2450246.40 


24.66±0.17 


24.48±0.15 


23.97±0.19 


24.72±0.19 


24.20±0.16 


2450252.16 


24.30±0.16 


24.74±0.18 


24.22±0.13 


24.40±0.17 


24.35±0.31 


2450259.13 


24.33±0.27 


25.24±0.27 


24.35±0.28 


24.61±0.20 


24.55±0.19 


2450267.58 


24.33±0.15 


24.83±0.18 


24.56±0.18 


24.98±0.24 


24.66±0.20 


2450287.36 


24.69±0.18 


24.79±0.25 


C\ A "in \ f\ ~i A 

24.18±0.14 


24.52±0.22 


24.33±0.17 


O/ICTAOAO OO 

2450302.22 


O A OA i n t c 

24.20±U.lo 


O £ AO 1 A O A 

25.08±U.24 


O A OO 1 A 1 A 

24.28±0.19 


O A O A 1 A O CT 

24.89±0.25 


O A PC\ 1 A OO 

24. oO±U. 22 




C16 


C17 


C18 


C19 


C20 


2449512.60 


24.85±0.16 


25.22±0.32 


24.83±0.23 


24.53±0.39 


25.45±0.77 


2450227.63 


25.55±0.29 


25.05±0.34 


24.57±0.19 


24.31±0.17 


25.57±0.29 


2450235.68 


24.69±0.17 


24.63±0.20 


24.68±0.19 


24.67±0.20 


25.19±0.24 


2450246.40 


24.93±0.20 


25.19±0.30 


24.41±0.16 


24.79±0.19 


25.28±0.28 


2450252.16 


24.98±0.21 


25.27±0.27 


24.34±0.16 


24.18±0.16 


25.23±0.23 


2450259.13 


25.39±0.30 


25.36±0.31 


24.51±0.19 


24.47±0.17 


25.95±1.15 


2450267.58 


24.80±0.18 


24.86±0.21 


24.82±0.20 


24.64±0.18 


25.00±0.21 


2450287.36 


25.37±0.31 


25.55±0.36 


24.37±0.17 


24.33±0.15 


25.72±0.39 


O/ICAOAO OO 

2450302.22 


24.79±0.27 


O A *7C\ 1 A O/" 1 

24.79±U.2o 


O C 1 1 I A O O 

25.11±U.38 


O A TCT 1 A OO 

24. 75±0. 22 


25.07±0.o3 




C21 


C22 


C23 


C24 


C25 


2449512.60 


24.96±0.38 


24.06±0.17 


25.24±0.26 


25.17±0.26 


25.11±0.59 


2450227.63 


25.34±0.31 


24.18±0.17 


24.82±0.20 


25.40±0.25 


25.52±0.64 


2450235.68 


24.67±0.19 


24.40±0.22 


24.99±0.21 


24.88±0.14 


25.14±0.24 


2450246.40 


24.99±0.23 


24.18±0.18 


25.24±0.29 


25.13±0.19 


25.34±0.28 


2450252.16 


24.95±0.23 


23.99±0.18 


25.14±0.37 


25.60±0.30 


25.84±0.43 


2450259.13 


25.31±0.32 


24.23±0.17 


24.68±0.21 


25.86±0.43 


25.85±0.41 


2450267.58 


24.70±0.20 


24.26±0.22 


25.10±0.28 


24.99±0.23 


25.19±0.24 


O /I C AOO T oa 

24502s 1 .36 


Or o /I _l_ A OA 

25.24±U.30 


O A AO _l_ A 1 a 

24.0o±U.lo 


O A £! /I _l_ A OO 

24. o4±U. 23 


or T /I I A OO 

25.74±0.3o 


0£ AO_l_A A O 

26.0o±U.42 


2450302.22 


24.70±0.21 


24.38±0.21 


25.17±0.37 


25.52±0.41 


25.55±0.36 




C26 


C27 


C28 


C29 


C30 


2449512.60 


25.41±0.27 


25.16±0.19 


24.92±0.21 


25.02±0.19 


25.14±0.29 


2450227.63 


25.44±0.27 


25.27±0.29 


24.58±0.17 


24.75±0.17 


24.53±0.14 


2450235.68 


25.40±0.27 


24.60±0.27 


24.85±0.43 


24.91±0.20 


24.64±0.19 


2450246.40 


25.04±0.23 


24.90±0.21 


25.02±0.23 


24.66±0.15 


25.00±0.21 


2450252.16 


25.30±0.26 


25.10±0.79 


24.62±0.15 


24.65±0.22 


25.07±0.23 


2450259.13 




25.15±0.25 


24.86±0.23 


25.09±0.21 




2450267.58 


24.98±0.23 


24.75±0.18 


25.37±0.29 


25.00±0.17 


25.03±0.21 


2450287.36 


25.38±0.27 


25.42±0.72 


24.91±0.51 


24.88±0.37 


24.86±0.21 


2450302.22 


24.64±0.17 


25.24±0.31 


24.90±0.25 


24.80±0.27 
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JD 


I±a 


I±a 


I±a 


I±a 


I±a 




C31 


C32 


C33 


C34 


C35 


2449512.60 


24.55±0.17 


24.60±0.51 


24.90±0.24 


25.16±0.20 


25.03±0.18 


2450227.63 


24.37±0.14 


24.98±0.24 


24.87±0.21 


25.13±0.19 


24.73±0.16 


2450235.68 


24.57±0.22 


25.20±0.29 


25.47±0.43 


25.33±0.33 


24.80±0.42 


2450246.40 


24.82±0.21 


24.68±0.19 


24.93±0.41 


24.98±0.20 


25.39±0.32 


2450252.16 


24.53±0.16 


24.69±0.22 


25.03±0.58 


25.22±0.22 


24.62±0.18 


2450259.13 


24.58±0.17 


25.03±0.23 


25.54±0.37 


25.52±0.27 


25.05±0.21 


2450267.58 


24.70±0.28 


25.40±0.29 


25.55±0.40 


25.49±0.27 


25.33±0.25 


2450287.36 


24.47±0.19 


24.96±0.41 


25.38±0.36 


25.71±0.34 


24.63±0.33 


2450302.22 


24.58±0.37 


24.76±0.26 


24.82±0.25 


25.13±0.26 


25.10±0.27 




C36 


C37 


C38 


C39 


C40 


2449512.60 


24.72±0.20 


25.54±0.24 




25.49±0.21 


24.91±0.25 


2450227.63 


24.80±0.21 


25.00±0.18 


25.32±0.27 


25.60±0.32 


25.18±0.26 


2450235.68 


25.16±0.40 


25.68±0.31 


24.77±0.19 


25.53±0.25 


24.46±0.17 


2450246.40 


24.65±0.19 


25.66±0.29 


25.18±0.22 


26.18±0.54 


25.06±0.48 


2450252.16 


24.71±0.20 


25.01±0.39 


25.62±0.27 


25.76±0.41 


25.03±0.36 


2450259.13 


24.85±0.41 


25.27±0.26 


24.72±0.17 


25.14±0.47 


24.62±0.18 


2450267.58 


25.29±0.27 


25.65±0.28 


24.96±0.21 


25.74±0.59 


24.70±0.24 


2450287.36 


24.89±0.25 


25.41±0.33 


24.76±0.20 


25.30±0.46 


24.45±0.18 


2450302.22 


24.96±0.27 


25.36±0.34 


25.22±0.34 


25.39±0.31 


25.08±0.36 




C41 


C42 


C43 


C44 


C45 


2449512.60 


25.17±0.19 




25.31±0.31 


25.24±0.39 




2450227.63 


25.51±0.41 


24.61±0.37 


25.87±0.45 


25.48±0.26 


24.97±0.23 


2450235.68 


25.27±0.21 


25.44±0.27 


25.08±0.26 


24.77±0.18 


25.70±0.35 


2450246.40 


26.12±0.47 


25.03±0.46 


25.65±0.42 


25.47±0.36 


25.10±0.25 


2450252.16 


25.39±0.27 


25.34±0.24 


25.04±0.30 


25.50±0.30 


25.44±0.29 


2450259.13 


25.34±0.55 


25.74±0.74 


24.92±0.28 


24.81±0.19 


25.87±0.93 


2450267.58 


25.90±0.35 


24.91±0.19 


25.20±0.35 


25.45±0.26 


25.24±0.32 


2450287.36 


25.78±0.37 


24.97±0.16 


25.13±0.57 


25.31±0.26 


25.16±0.26 


2450302.22 


25.21±0.33 


25.07±0.49 


24.80±0.29 


24.91±0.33 


25.76±0.42 




C46 


C47 


C48 


C49 


C50 


2449512.60 


26.13±0.45 


25.59±0.21 


25.30±0.18 


25.93±0.36 


25.06±0.62 


2450227.63 


25.43±0.28 


25.82±0.42 


25.19±0.27 


25.83±0.42 


26.14±0.42 


2450235.68 


25.73±0.45 


25.48±0.27 


25.02±0.23 


25.68±0.38 


25.65±0.35 


2450246.40 


25.03±0.21 


25.68±0.28 


25.45±0.30 


25.22±0.24 


25.38±0.22 


2450252.16 


25.35±0.28 


25.52±0.37 


25.01±0.19 


25.68±0.31 


25.98±0.49 


2450259.13 


25.46±0.33 


25.29±0.63 


25.14±0.34 


26.14±0.50 


25.71±0.34 


2450267.58 


25.13±0.24 


25.20±0.28 


25.01±0.24 


25.53±0.31 


26.40±0.75 


2450287.36 


25.12±0.26 


24.91±0.50 


25.09±0.38 


25.99±0.47 


25.57±0.24 


2450302.22 


25.44±0.38 


26.17±0.59 


25.20±0.32 


25.95±0.56 


25.44±0.30 
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